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Purine derivatives and processes for their preparation 

The invention relates to 2-amino-6-anilino-purine derivatives and to processes and novel 
intermediates for their preparation, phamnaceutical formulations which comprise such 
derivatives, and the use of these derivatives as medicaments. 

The invention relates to 2-amino-6-anilino-purine derivatives of the fonnula I 



in which q is 1-5, 

Ri is halogen, lower alkyi, hydroxyl or lower alkanoyloxy: lower alkoxy which is 

unsubstituted or substituted by hydroxyl, tower alkoxy or carisoxyl; a radical of the formula 

-0(-CHrCH2-0)rR6, in which t is 2-5 and Re is hydrogen or lower alkyi; cart)Oxyl. lower 

alkoxycarbonyl. piperazin-1-yl-carii)onyi or cart>amoyl; N-lower alkyi-carbamoyl. which is 

unsubstituted or substituted by hydroxyl or amino in the lower alkyI moiety; N,N-di-lower 

alkyl-cart3amoyl, cyano« nitro, amino, lower alkanoylamino, lower alkylamino, N,N-di-lower 

alkylamino, aminosulfonyl or trifluoromethyl, where, if more than one radical R is present in 

the molecule, these can be identical to or different from one another, 

Ra is hydrogen, carbamoyl or N-lower alkyl-cari^amoyl. 

m and n are each 0 or 1, where m is 0 if n is 1 and m is 1 if n is 0, 

R3 is lower alkyI or phenyl which are unsubstituted or in each case substituted by hydroxyl, 

lower alkoxy, amino, lower alkylamino or N,N-di-lower alkyI amino, and 

a) R4 is hydrogen, amino, phenylamino, lower alkylamino, hydroxyl, phenoxy, lower alkoxy, 

acyl having 1-30 C atoms, a substituted aliphatic hydrocarbon radical having not more thari 




(I) 
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29 C atoms, a carbocyclic radical having not more than 29 C atoms or a heterocyclic radical 

having not more than 20 C atoms and not more than 9 heteroatoms and 

Rs is amino, phenylamino, lower alkylamino. hydroxyl, phenoxy, lower alkoxy, acyl having 

2-30 C atoms, a substituted aliphatic hydrocart>on radical having not more than 29 C atoms, 

a carl>ocyclic radical having not more than 29 C atoms or a heterocyclic radical having not 

more than 20 C atoms and not more than 9 heteroatoms, or 

b) FU and Rs together are a substituted or unsubstituted aikylene or alkenylene radical 

having in each case not more than IS C atoms, in which 1-3 C atoms can be replaced by 

oxygen, sulfur or nitrogen, 

and their salts. 

Formula I encompasses the fomnuiae la and lb derived from the corresponding tautomeric 
purine derivatives, in which the symbols are as defined above. 
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i 

R4 



Unless stated otherwise, in the present disclosure organic radicals designated lower* 
contain not more than 7, preferably not more than 4, carbon atoms. 

q is preferably 1-3, as a rule 1 or 2, preferably 1 . Only if it is possible for sterfc reasons, can 
q also be 4 or 5, for example if R, is fluorine. If q is 1 . Ri Is. for example, in the 4 position or, 
preferably, in the 3 position. 

Halogen Ri is, for example, fluorine or, preferably, chlorine, 
l-ower alkoxy Ri is, for example, methoxy. 

N-ljower alkyl-carbamoyi Rt which is substituted by hydroxyl in the lower alkyi part is, for 
example. (3-hydroxypropyl-amino)-carbonyl, i.e. N-(3-hydroxy-propyl)-carbamoyl. 

R2 is preferably hydrogen. 

Preferably, m is 0 and n is 1 . 

R3 is preferably lower alkyI which is unsubstituted or substituted by hydroxyl, such as 
methyl, isopropyl or especially preferably ethyl, as well as 2-hydroxy-ethyl. 

Acyl R4 or R5 having 1-30 C atoms is derived from an unmodified or functionally modified 
carboxylic acid and is, in particular, one of the part formula Z-C(=W)-, in which W is oxygen, 
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sulfur or imino and Z is hydrogen, hydrocarbyl R** having not more than 29 C atoms, 
hydrocarbyloxy R^^-O or an amino group, in particular one of the formula R7(R8)N-. 

Hydrocarbyl (a hydrocarbon radical) R"" is an acyclic (aliphatic), carbocydic or carbocyclic - 
acyclic hydrocarbon radical having not more than 29 C atoms, in particular not more than 
18, and preferably not more than 12. carbon atoms, and is saturated or unsaturated and 
unsubstituted or substituted. Instead of one. two or more carbon atoms, it can also contain 
idsnScai or different hcteroatcms, such as. In particular, oxygen, sulfur and nitrogen. In the 
acydic and/or cyclic nrioiety; in the latter case, It is called a heterocyclic radical (heterocydyl 
radical) or a heterocydio-acydic radical. 

Unsaturated radicals are those which contain one or more, in particular conjugated and/or 
isolated, multiple bonds (double bonds and^or triple bonds). The term cyclic iBcficals also 
encompasses aromatic radicals, for example those in which at least one 6-membered 
carbocydic or one 5- to 8-membered heterocydic ring contains the maximum number of 
non-cumulative double bonds. CartK>cyclic radicals in which at least one ring is present as a 
6-membered aromatic ring (i.e. benzene ring) are called aryl radicals. 

An acydic unsubstituted hydrocarbon radical is, in particular, a straight-chain or brancheid 
lower alkyl. lower aikenyl. lower alkadienyl or lower alkynyl racfical. Lower alkyi is, for 
example, methyl, ethyl, n-propyl, isopropyl. n-butyl, isobutyl, sec-butyl or tert-butyl, and 
furthennore also n-pentyl, isopentyl, n-hexyl, isohexyl and n-heptyl. Lower aikenyl is, for 
example, allyl, propenyl. isopropenyl, 2- or 3-methallyl and 2- or 3-butenyL Lower alkadienyl 
is, for example, 1*penta-2.4-dienyl; lower alkynyl is. for example, propargyl or butynyl. In 
conresponding unsaturated radicals, the double bond is located, in particular, in a position 
higher than the a position to the free valency. 

A cart3ocyclic hydrocartson radical is. in particular, a mono-, bi- or polycydic cydoalkyi, 
cyck>alkenyl or cydoaikadienyl radical, or a conresponding aryl radical. Pretended radicals 
are those having not more than 14, in particular 12, ring carix>n atoms and 3- to 8-, 
preferably 5- to 7-. espedally 6-membered rings. It also being possible for them to carry one 
or more, for example two, acyclic radicals, for example those mentioned above, and in 
particular the tower alkyl radicals, or further cariaocydic radicals. Carbocydic-acydic radicals 
are those in which an acyclic radical, in particular one having not more than 7, preferably 
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not more than 4, carbon atoms, such as, in particular, methyl, ethyl and vinyl, carries one or 
more carbocyclic radicals, whidi may or may not be aromatic, as defined at)0ve. Cydoalkyl* 
lower alkyl and aryi-lower alkyi radicals, and their analogues unsaturated in the ring and/or 
chain* which cany the ring on the temninal C atom of the chain are mentioned in particular. 

Cydoalkyl contains, in particular, 3 not more than and Including IOC atoms and is, for 
example, cydopropyl. cydobutyl, cydopentyl» cydohexyl, cydoheptyl and cydooctyl, as well 
zz b':cydG[2.2.2]oc^yi• 2'bscydo[2^1Ihcpty! and adamantyi. which can also be substituted 
by 1 , 2 or more, for example, lower alkyl radicals, in particular methyl radcals; cydoalkenyl 
is, for example, one of the monocydic cydoalkyl radicals already mentioned which carries a 
double bond in the 1 , 2 or 3 position. Cydoall^-kiwer alkyi or -tower alkenyl is. for example, 
a methyl, 1 - or 2-ethyl, 1- or 2-vinyl, 2- or 3-propyl or ailyl which is substituted by one of 
the abovementioned cydoalkyl radicals, those substituted at the end of the linear chain 
being preferred. 

An aryl radical is, in particular, a pheriyl, or furthermore a naphthyl, such as 1- or 2- 
naphthyl, a biphenyiyi, such as, in particular, 4-biphenylyl, and moreover also an anthryl, 
fluorenyl and azulenyl, as well as their aromatic analogues having one or more saturated 
rings. Preferred aryWower alkyl and -lower alkenyl radicals are, for example, phenyWower 
alkyl or phenyl-lower alkenyl with a terminal phenyl radical, for example benzyl, phenethyl, 
1-. 2- or 3-phenylpropyl, diphenylmethyl (benzhydryl), trityl and dnnamyl, and furthermore 
also 1- or 2-naphthyimethyl. Aryl radicals which carry acydic radicals, such as k>wer alkyl, 
are, in particular, o-, m- and Q-toiyt und xytyl radrcals with methyl radicals in various sites. 

Heterocydic radrcals. including heterocyclic-acydic radicals, are, in particular, monocydic, 
but also bi- or polycydic, aza-, thia-, oxa-, thiaza-, oxaza-, diaza-, triaza- or tetracydic 
radicals of aromatic character, and corresponding partly or, in particular, completely 
saturated heterocydic radicals of this type, it being possible for such radicals to carry, 
where appropriate, for example as the abovementioned carbocydic or aryl radicals, further 
acydk:, carbocydic or heterocydic radicals and/or \o be mono-, di- or polysubstituted by 
functional groups. The acydic moiety In heterocydic-acydic radicals is as defined, for 
example, for the conresponding carisocydic-acydic radicals. These are, in particular, 
unsubstituted or substituted monocydic radicals with one nitrogen, oxygen or sulfur atom, 
such as 2-aztridinyl, and in particular aromatic radicals of this type, such as pyrryl, for 
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example 2-pynyl or 3-pyrryl, pyridyl, for example 2-, 3- or 4-pyridyl, and furthermore thienyl, 
for example 2- or 3-thienyl, or furyl, for example 2-furyl; analogous bicyclic radicals with one 
nitrogen, oxygen or sulfur atom are. for example, indolyl, such as 2- or a-indolyl. quinolyl, 
such as 2- or 4-quinolyl. isoquinolyl. such as 3- or 6-isoquinolyl, benzofuranyl. such as 

2- ben20furanyl. chromenyl. such as 3-chromenyl, or benzothienyl, such as 2- or 

3- benzothienyl; preferred monocyclic and bicydic radicals with more than one heteroatom 
are, for example, Imklazoiyi, such as 2-imida20lyl. pyrimidinyl, such as 2- or 4-pyrimidinyI, 
cxazolyl. such as 2-oxazoly!, isoxazolyl, such as 3-lsoxazolyi. or IhiazolyJ, such as 
2-tWazolyl. or benzimidazolyl, such as 2-ben2imldaK)lyl. benzoxazolyl. such as 

2- ben2oxazolyl, or quinazdyl. such as 2-qulna2Dllnyl. Corresponding partly, or. In particular, 
completely saturated analogous radicals are also suitable, such as 2-tetrahydrofuryl, 4- 
tetiahydrofuryl, 2- or 3-pyrrolidyl. 2-. 3- or 4-piperldyl and also 2- or 3-morpholinyl, 2- or 

3- thiomorphollnyl. 2-plpera2inyl and N.N*-bis-lower alkyl-2-pipera2inyl radicals. These 
radicals can also cany one or more acyclic, carboc^k: or heterocyclic radicals, in particular 
those mentioned above. Heterocycitc-acyd'ic radicals are derived, in particular, from acyclic 
radicals having not more than 7, preferably not more than 4, carbon atoms, for example 
from those mentioned above, and can carry one, two or more heterocyclic radicals, for 
example those mentioned above, it also being possible for the ring to be bonded to the 
chain by one of its nitrogen atoms. 

As has already been mentioned, a hydrocarbyl (including a heterocyclyl) can be substituted 
by one, two or more identical or different substituents (functional groups); the following 
substituents are particulariy suitable: free, etherified and esterified hydroxyl groups; 
mercapto and lower alkylthio and unsubstituted or substituted phenylthio groups; halogen 
atoms, such as chlorine and fluorine, but also bromine and Iodine; oxo groups, which are in 
the fonn of fonfnyl (i.e. aldehyde) and keto groups, and also corresponding acetals or ketals; 
azido and nitro groups; primary, secondary and preferably tertiary amino groups, primary or 
secondary amino groups protected by conventional protective groups, acylamino groups 
and diacylamino groups, and unmodified or functionally modified sulfo groups, such as 
sulfamoyi groups or sulfo groups present in salt fonn. All tiiese functional groups should not 
be on the C atom from which the free valency comes, and ttiey are preferably separated 
from tills by 2 or even more C atoms. The hydrocarbyl radical can also carry free and 
functionally modified carboxyl groups, such as carboxyl groups present In salt fonn or 
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esterifted carboxyl groups, carbamoyl, ureido or guanidino groups which may or may not 
carry one or two hydrocarbon radicals, and cyano groups. 

An etherified hydroxyl group present as a substituent in hydrocarbyl is, for example, a lower 
alkoxy group, such as the methoxy. ethoxy, propoxy, isopropoxy. butoxy and tert-butoxy 
group, which can also be substituted. Thus, such a lower alkoxy group can t>e substituted 
by halogen atoms, for example once, twice or several times, in particular in the 2 position, 
as in the 2,2,2-trichloroethox>' . 2<:hlorcsthoxy or2-icdoethoxy radical, or by hydroxyl ot 
lower alkoxy radicals, In each case preferably once, in particular in the 2-position, as in the 
2Hnethoxyethoxy radical. A particularly prefenred embodiment of the etherified hydroxyl 
groups exists in oxaalkyi radicals in which one or more C atoms in an alkyi, preferably a 
linear alky!, are replaced by oxygen atoms, which are preferably separated from one 
another by more than one (in particular 2) C atoms, so that they fomn a group (-O-CHr 
CH2)ii-, which may or may not recur more than one, in which n is 1 to 14. Such etherified 
hydroxyl groups are furthermore also substituted or unsubstituted phenoxy radicals and 
phenyl-k>wer alkoxy radicals, such as, in particular, benzyloxy, benzhydrytoxy and 
triphenylmethoxy (trityloxy), as well as heterocyclyloxy radicals, such as, in particular, 2- 
tetrahydropyranyloxy. A particnjiar etherified hydroxyl group is the grouping methylenedioxy 
or ethylenedioxy, the former as a rule bridging 2 adjacent C atoms, in particular in aryl 
radicals, and the latter being bonded to one and the same C atom and t>eing regarded as a 
protective group for oxo. 

Etherified hydroxy! groups in this connection are also to be understood as meaning silylated 
hydroxyl groups, such as are present, for example, in tri-lower alkylsilytoxy. such as 
trimethytsilyloxy and dimetiiyl-tert-butylsilyloxy, or phenyl di-tower alkylsilyloxy or lower alkyl- 
diphenylsilyloxy. 

An esterified hydroxyl group present as a substituent in hydrocarbyl is. for example, lower 
alkanoyloxy. 

An esterified carix)xyl group present as a substituent In hydrocart^yl is one in which the 
hydrogen atom is replaced by one of the hydrocarbon radicals characterized above, 
preferably a lower alkyI or phenyl-lower alkyI radical; an example of an esterified cart>oxyl 
group is, for example, lower alkoxycarbonyl or phenyMower alkoxycarbonyl which is 
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unsubstituted or substituted in the phenyl moiety, in particular the methoxy-. ethoxy-, tert- 
buloxy- and benzyloxycarbonyi group, and also a lactonized carboxyl group. 

A primary amino group -NH2 as a subsHtuent of hydrocarbyl can also be present in 
protected fonm. A secondary amino group cam'es, instead of one of the two hydrogen 
atoms, a hydrocarbyl radical, preferably an unsubstituted one, such as one of those 
mentioned above, in particular lower alkyl. and can also be present in a protected forni. 

A tertiary amino group occurring as a substituent in hydrocarbyl carries 2 different or, 
preferably, Identical hydrocarbyl radicals (including the heterocyclic radicals) such as the 
unsubstituted hydrocarbyl radicals characterized above, in particular lower alM. 

In a group of the formula R7(Rs)N-, R7 and Rg independently of one another are each 
hydrogen, lower alkylsulfonyl, acyclic Ci -Cyhydrocarbyl (such as. in particular, Ci*C4alkyi or 
C2-C4alkenyl) which is unsubstituted or substituted, for example by amino, guanhiino, 
phenyl, hydroxyphenyl. carboxyl. carbamoyl, imidazolyl. mercapto or methylthio. or 
monocyclic aryl. aralkyi or aralkenyl which has not more than 10 C atoms and is 
unsubstituted or substituted by C,-C4alkyl. C,-C4alkoxy. halogen and/or nitro, it being 
possible for the carbon-containing radicals R7 and Re to be bonded to one anottier by a 
cartK)n-carbon bond or an oxygen atom, a sulfur atom or a nitrogen atom which is 
unsubstituted or substituted by hydrocarbyl. In such a case, together witii the nitrogen atom 
of the amino group, they form a nitrogen-containing heterocyclic ring. Examples of 
particularly prefen^ed groups of the formula R7(R8)N- are the following: amino, lower 
alkylamino, such as methylamino. or (o-amino4ower alkylamino, such as 2-amino- 
ettiylamino or 3-amino*propylamino: di-lower alkylamino. such as dimettiylamino or 
diethylamino; pyrrolidino, 2-hydroxymethyl-pyn'olidino, piperidino, 4-(2-amino-etiiyl)^)iperi- 
dino, morpholino or tiiiomorpholino; piperazino, 4-methyl-piperazino. 4-(2-amino-ethyl)-pi- 
perazino. or phenylamino, diphenylamino or dibenzylamino which are unsubstituted or. in 
particular, substituted in the phenyl moiety, for example by lower alkyl, lower alkoxy, 
halogen and/or nitro; and among the protected groups, in particular lower 
alkoxycarbonylamino, such as tert-butoxycarbonylamlno. phenyl-lower 
alkoxycarbonyiamino, such as 4-metiioxybenzyloxycarbonylamino, and 9-fluorenyl- 
methoxycarbonylamino, Prefen-ed groups of the fonnula Z-C(=W)- in which Z is a group of 
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the formula R7{R8)N- are carbamoyl, N-methyl-carbamoyI, N-((i)-amino-lower alkyl)- 
carbamoyl, N-(a«^ino-acyl)-carbamoyl, N-phenyl-cafbamoyI, N-methylsulfonyl-carbamoyI 
and corresponding radicals in which W Is not oxygen but sulfur or imino, such as amidino, 
N-methyi-amidino 

tCHrNH-C(=:NH)-l, N-methyl-thiocarbamoyI tCHrNH-C(=SH or N-(ci)-amino-lower alkyi)- 
thiocart)amoyl. For example* a radical of the fonnula *N(R4)*R5 in which R4 is hydrogen and 
Rs is amidino is guanidino [H2N-C(sNHhNH-]. 

Unless stated othenvise, aromatic cartx^cydic and heterocyclic hydrocarbyt radicals above 
and below can be sut>stituted once or more than once, for example twice or three times, In 
particular by Ci-C4alkyl, Ci-C4alkoxy, halogen, nitro, trifluoromethyl and furthermore 
carboxyl, Ci-C4alkoxycarl>onyl, methylenedioxy, and/or cyano. Reduced descriptions of 
substituents given above and below are to be regarded as preferences. 

Preferred compounds of the formula I according to the inventton are, for example, those in 
which hydrocarbyt R^ has the following preferred meanings of an acyclic hydrocarbyl: a 
CrC2oalkyl, a CrC2ohydroxyalkyl, the hydroxyl group of which is in any position other than 
the 1 position, preferably in the 2 position, a cyano-[Ci-C2o)-alkyl, the cyano group in whteh 
is preferably in the 1 or co position, or a carboxy-[CrC2o^^tcyl• carboxyl group of which is 
preferably in the 1 or o position and can be present in the free form or also in salt form, or 
as a Ci-C4ailcylester (Ci-C4alkoxycarbonyl) or benzylester (benzyloxycarbonyl), and a 
CrC2Dalkenyl, tiie free valency of which is not on the same C atom as ttie double bond, all 
the radicals mentioned, excluding those having the Ca-CsaikyI base structure, containing a 
linear (unbranched) alkyi chain; and furtfiermore also a linear (mono-, di- to hexa)-oxoalkyl 
having 4-20 chain members, in which one or more of ti)e C atoms, from C-3 on, of a linear 
C4-C2oalkyl is replaced by oxygen atoms, which are separated from one another by at least 
2 C atoms and are preferably in positions 3, 6, 9, 12. 15 and 18. 

Preferred compounds of the fonnula I according to the invention are also tiiose in which 
hydrocarbyl R** has the following preferred meanings of a carbocyclic or heterocyclic and 
also carbocydic-acyclic or heterocydic-acyclic hydrocarbyl: a bicydic or preferably 
monocydic aryl, in particular phenyl, and furthermore naphthyl, which can cany one or more 
of the following substituents: halogen atoms, in particular fluorine, chlorine and bromine. 
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C,-C4alkyl radicals, in particular methyl, C,-C4alkoxy groups, in particular methoxy. 
methylenedioxy. nitro groups arnl/or carboxyl groups, which can be free or present in a salt 
form or as C,-C4alkyl esters, in particular methoxycarbonyl or ethoxycarbonyi. Preferably, 
the aryl radicals carry not more than 2 substituents, in particular those of the same type, or 
only a single substituent; in particular, they are unsubstituted. Prefen-ed heterocyclic 
hydrocarbyl (heterocydyl) is. for example, that which is analogous to the aiyl radicals 
preferred above and, instead of one or 2 C atoms, contains In each case a heteroatom, in 
particular nitrogen, such as a pyridy! or quinohyl or quinazoly!, v/here the free valency is 
located on a C atom, and can also be substituted aooonJingly. Preferred carbocydic-acydic 
and heterocycBo-acydic hydrocarbyl radicals are those in which two or three, but preferably 
only one, of the cydic radicals defined above, preferably the unsubstituted radical. Is carried 
by a Ci-CaalkyI, aO preferably being located on one C atom, preferably the terminal C atom; 
unsubstituted benzyl is most preferred. 

Particularly prefen-ed compounds of the formula I are those in which is G,-C7alkyl. in 
particular Ci-C4alkyl, hydroxy-Cz-Csalkyl, in particular hydroxy-Cz-Cualkyl, cyano-C,- 
CTalkyl. in particular cyano-Ci-C4alkyl. carboxy-C-C/alkyl. in particular carboxy-Ci-C4alkyl, 
Ct-CTalkoxy-carbonyl-Ct-Cralkyl, in particular C,-C4alkoxy-carbonyl-C,-C4alkyt, benzyloxy- 
carbonyl-Ci-Cralkyl, in particular benzyloxycarbonyl-Ci-C4alkyl. Ca-Cyalkenyl, phenyl, 
naphthyl, pyridyl, quinolyl. or quinazolyl, or phenyl-Ci-Craikyl, in particular phenyl-C-Caalkyl, 
It also being possible for the particular aromatic radicals furthermore to be substituted by C,- 
CTalkyl, in particular CrC4alkyl. C|-C7alkoxy. In particular C,-C4alkoxy. halogen, nitro. 
trifluoromethyl or furthenmore carboxyl. C,-C4alkoxy-carbonyl, methylenedioxy and/or cyano, 
the hydroxyl group in the correspondingly substituted alkyi radical being located, in 
particular, in the 2 position and the cyano, carboxyl, alkoxycarbonyl. benzyloxy-caibonyl or 
phenyl group in the correspondingly substituted alkyI radical being located, in particular, in 
the 1 or <o position. 

Particularly prefenred compounds of the fonnula I are those in which R*" is C,-C4alkyl. such 
as methyl or ethyl, hydroxy-CrCwalkyl, such as 2-hydroxy-propyl. -hexyl. Klecyl or -tetra- 
decyl, cyano-C,-C4alkyl. such as 2-cyano-ethyl. carboxy-C,-C4alkyl, such as carboxymethyl, 
C,-C4alkoxycarbonyl-C,.C4alkyl, such as methoxycarbonyl-methyl or -ethyl, Ca-Cralkenyl, 
such as allyl, or phenyl, the hydroxyl group in the correspondingly substituted alkyI 
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preferably being located In the 2 position and the cyano, caiboxyl or alkoxycarbonyl group 
being located, in particular, in the 1 or €9 position. 

A substituted aliphatic hydrocarbon radical R4 or Rs having not more than 29 C atoms is a 
sut)stituted alkyl or in each case mono- or polyunsaturated alkenyl or alkynyl radical having 
in each case not more than 29 C atoms, i.e. a substituted Ci-C29alkyl, C2*C29alkenyi or CV 
C29aikynyt radical. As a rule, these radicals, including their substituents, have not more than 
19, in particular not more than 12, ana espedaliy not more than 10, C atoms. Suitable 
substituents are also cydic radk:als. so that R4 and Rs in each case can also be carbocydic- 
aliphatic radicals or heterocydic-aliphatic radicals having in each case not more than 29 C 
atoms. The substituted aliphatic hydrocartx>n radical, such as, preferably, ethyl or n-propyl 
radical, can carry one or more identical or different radteals. Depending on the nature of the 
substituents. these can be attached via a single or multiple bond or linked in spiro iom. 
Prefenred substituents are halogen, such as chk»1ne, fluorine, bromine or k>dine, amino, 
tower alkyiamino, co-amino-lower alkylamino. lower alkanoylamino, aroyiamino, such as, in 
particular, t>enzoylamino, hydroxylamino, hydroxylimino, lower alkoxy-amino, aryloxyamino, 
such as, in particular, phenyloxyamino, amino^dohexyl-amino-, amino-phenyl-amho*. 
carbamoyl-amino (ureido, -NH-C(=0)-NH2), (N-k>wer alkyl-carbamoyl)*amino (-NH-C(=0)- 
NhHower alkyl). (N-[G>-amino-lower alkyl]-carbamoyl)-amino (-NH-C(=0)-NH-lower alkyl* 
NH2). (N-phenyl-cart)amoyl)-amino (-NH-C(=0)4SIH-phenyl). thio, lower alkylthio, such as 
methylthk), thk)carbamoyl (-C(=:S)*NH2), thtoureido (-NH-C(=S)-NH2), N-lower aikyl- 
thioureido (-NH*C(=S)-NH-lower alkyl), N-phenyl-thioureido (-NH-C(=S)-NHi)henyi), 
guanklmo, N*lQwer alkyl-guankiino, cartx>xyl, lower alkoxycartXHiyI, aryk>xycart)onyl, such 
as, in particular, phenyloxycarbonyl, benzyloscycarbonyl, hydroxylaminocarbonyl, aminoacyl- 
amino, carbamoyl, amid'mo (-C[=rNH]-NH2). cyano, hydroxyl, lower alkoxy, aryloxy, such as, 
in particular, phenyloxy, aminocarbonyl-oxy (-0-C[=0}-NH2), 0x0, aminosulfonyl and lower 
alkylsulfonyl-amlno. 

Aminoacyl as part of the abovementioned aminoacyl-amino substituent of an aliphatic 
hydrocarbon radical R4 or R5 is, in particular, the C-terminal radical of an amino add, such 
as an a-amino add, for example one of the natumlly occurring a-amino adds, in particular 
one of the 20 essential a*amino adds which regularly occur in proteins, i.e. glydne, alanine, 
phenylalanine, proline, valine, leucine, isoleucine. serine, threonine, cysteine, methionine. 
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tyrosine, tryptophan, arginine, histidine, lysine, glutamic acid, glutamine, aspartic acid and 
asparagine. and in addition phenylglycine. Aminoacyl is preferably amino-lower alkanoyi, 
which is unsubstituted or substituted by amino, phenyl, hydroxyphenyl, hydroxyl. mercapto, 
methylthio, indol-3-yl, carbamoyl, carboxyl, guanldino or imidazolyl. 

Preferred substituted aliphatic hydrocarbon radicals R4 or R5 without cyclic substituents are, 
for example. a-carbamoyH-carboxy-eth-l-yl. 3-amino-2-hydroxy-prop-1-yl, 3naminoi)rop-1- 
yl, 3-an;ino-2.2-dirncthyl*prop-1-yl. 3-aiTiino-2-o)a>-prop-1-yt, 3-amino-1-cart)oxy-prop-1-yl, 
3-amino-3-carbo)cy-prop-1-yl, 1,i-dicarbamoyl-methyl. 2-carbamoyl-eth-1-yl. 3-amino-1,3-di- 
hydroxyliminoi)rop-1-yl.2-cait)amoyl-14iy^ 1-hydroxyllmino-2- 
thtocarbamoyl-6th-1-yl, 3-ainino-3-hydroxylimino-1-thio-prop-1-yl, 3-amino-pent-1*yl. 
1-amlno-pent-3-yl, 1-amldino-1-carbamoyl^nethyl, 4-amino-1.1,1.3,5,5.5-heptafluoroi)ent.2- 
yl. 3-amino-1,3-dicarbo)(y-prop-1-yl, 2-carbamoyl-1-ethoxycarbonyl^th-l-yl, 2-amino-1.2- 
dithio-eth-l-yl, 2-amino-l,2-dioxo-eth-1-yl, 2-amjno.2-methyl-prop-1-yl, l-amino-2-methylr 
prop-2-yl. 2-amino-prop-1-yl, 1-amino-prop-2-yl. 2-amino-eth-1-yl, 2*amino-2*carboxy-eth-1- 
yl, 2-amino-l-carboxy-eth-1-yl, carbamoyl-methyl, 1-cafbamoyl-3-methyl^ut-1-y|, 2-amino- 
1.2-dicairboxy-eth-l-yl, 1-carbamoyl-3-methylthio-prop-1-yl, 1-carbamoyl-2-methyl-prop-1-yl, 
1-carbamoyl-eth-1-yl, 1-carbamoyl-1-cyano-methyl, 1-carbamoyl-3-carboxy-3-fluoro-prop-1- 
yl, 1-carbamoyl-2-carboxy-eth-1-yl, 2-amino-4-carboxy-but-1-yl, 1-amino-4^rboxy-but-2-yl, 

1- carbamoyl-4-guanidino-but-1-yl, 1-carbamoyl-5-amino-pent-1-yl, 1-carbamoyl-2-hydroxy- 
prop-1-yl, 1-carbamoyl-2-methyl-but-1-yl, l-carbamoyl-2-hydroxy-eth-l-yl, 1 ,3-dicarbamoyl' 
prop-1-yl,2-amlno-but-1-yl, 1-amino-but-2-yl, 1-carbamoyl-pent-l-yl. 1-carbamoyl-but-1-yl, 

2- hydroxy-ethyl. 3-hydroxy-prop-l-yl, 2-hydroxy-prop-l-yl, 2-hydroxymethyl-prop-2-yl, 

1- hydroxy-but-2-yl, 1,3-dihydroxy-prop-2-yl, 2-cyano-ethyl, 2-mercapto-ethyl, 3-amlno-2- 
hydroxy-prop-1-yl, 2-(N-mettiyl-amino)-ethyl, 2-(2-amino-ethyhamino)-ethyl, 2-guanidino- 
ethyl and 2-acetyiamino-ethyL 

A carbocyclic-aliphatic radical R4 or Rs can be substituted both in the carbocyclic and In the 
aliphatic moiety and is, for example, a cydoaliphatic-afiphatic radical, for example 
cydoalkyHower alkyi or -lower alkenyl. for example a methyl, 1- or 2-ethyl, 1- or 2-vinyl. 1-, 

2- or 3-propyl or allyl substituted by one of the cycloalkyi radicals mentioned above or 
below, those substituted at the end of the linear chain being prefen^ed. or an aromatic- 
aliphatic radical. Preferred carbocyclic-aliphatic radicals R4 or R5 are. for example, benzyl. 
2-phenyl-ethyl, 2-amino-benryl, 3-aminomethyl-benzyl, (l-hydroxy-cyclohex-l-yl)-methyl, (2- 
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amino-3,5,5-trimethyl-cyclopentyl)-methyl, 1 -IN-{1 -cart)Oxy-2-phenyl-ethyl)-carbamoylJ-2- 
carbamoyl-eth-1-yl. 1-carbamoyl-1-phenyl-methyl, 1-cart)amoyl-2-(4-hydroxyi3henyl)-eth-1- 
yl. 1-carbamoyl-2-phenyl-eth-1-yl. 2-ainina-l^-dipherTyl-eth-l-yl, 2-benzyloxycarbonyl*1- 
cart)amoyI-eth-1-yl. S-benzyloxycarboinyl-l-carbamoyl-prop-l-yl, l-adainantyl-2-amino-prop- 
1-yl and 1-adamantyH-amino-prop-2-yl. 

A heterocydic-altphatic radical FU or Rs can be substituted both in the heterocyclic and in 
the aliphatic moiet/. Preferred heterocydic-aBphatic racficals FU or Rs are. for example, 
(2-furylHnethyl, (2-tetrahydrofuryl)HDethyl, 2-pyrid-2-yl-ethyl, 2-piperidino-ethyl. 
2Kmorphoiin-4^)-ethyl« 2-(3-indolyl)-ethyl. 2-(4-imidazolyl)-ethyl, 1-carbamoyt-2-(P-indolyl)- 
eth-1-yl. lK:arbamoyl-2-bTiidazol-4^yl-eth*1-y!, 1-carbamoyl-2-indol-3-yi-eth-1-yl» 
a-aminomethyl-oxetan-a-yl-methyi and 1-(acetoxy-irnino)-1-(4-aniino-2-oxa-1,3-diazol*&-yi)- 
methyl. 

A carbocydic radical R4 or R5 having not more than 29 C atoms is such an unsubstltuted or 
substituted hydrocarbon radical, i.e. such a cydoaliphatic or aromatic radical. A carbocydic 
hydrocarbon radical is. in particular, a mono-, bi- or polycydic cydoalkyi, cycloalkenyl or 
cycloalkadienyl radical, or a corresponding aryl radical. Radicals having not more than 14, in 
patticuiar 12, ring cartx>n atoms and 3- to 8-, preferably 5- to 7% In particular 6-membered 
rings are pref enred, it also being possible for them to carry one or more, for example two. 
acydrc radicals, for example those mentioned above, and in particular the lower alkyl 
radicals, or further carbocydic radicals. 

Cydoalkyi represented by the radicals R4 or R5 contains, in particular, 3 not more than and 
inducing IOC atoms and Is, for example, cydopropyl, cydobutyl, cydopentyl, cydohexyt, 
cycloheptyl and cydooctyl, as well as bicydo[2.2.2]octyl, 2-bicydoI2.2.1]heptyl and 
adamantyl, which can also be substituted by 1, 2 or more, for example lower, alkyl radicals, 
in particular methyl radicals; cydoalkenyl is, for example, one of the monocydic cydoalkyi 
radicals already mentioned which carries a double bond in the 1 , 2 or 3 position. 

An aryl radical represented by the radicals R4 or R5 is, in particular, a phenyl, furthennore a 
naphthyl, such as 1- or 2Hiaphthyl, a biphenylyl, such as. In particular, 4-biphenylyl. and 
moreover also an anthryl, fluorenyl or azulenyl radical, and their aromatic analogues with 
one or more saturated rings. Prefened aryHower alkyl and -lower alkenyl radicals are, for 
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example, phenyNower alkyi or phenyWower alkenyl with a terminal phenyl radical, such as. 
for example, benzyl, phenethyl, 2- or 3-phenyl-propyl, diphenylmethyl (benzhydiyl), trityl 
and dnnamyi, and furthentiore also 1- or 2-naphthylmethyl. Aryl radicals which carry acydk; 
radicals, such as tower alkyI, are. in particular, o-, m- and g-tolyl and xylyl radicals with 
methyl radicals in various sites. 

Preferred carbocydic radicals R4 or Rs are, for example, amino-phenyl, such as 2-amino- 
phenyl. 3-amiRO-pheny! and 4-amino-phenyi. cydohexy!, 4-methyl-cydohC3Qfl, amino- 
cydohexyl, such as 2-amino-cydohex*1*yl, 3-amlnoKydohex-1-yl and 4-amino^dohex-1- 
yl, hydroxy-cydohexyl, for example 2-hydroxy-cydohexyl and 4-hydroxy-cydohexyi, 
t-(hydroxymethyl)-cydopent-1-yl, 2-aminomethyt-3,3,5-trimethyi-<^dopent-1-yf. adamant-1- 
yl, 3-amino-adamantan-1-yi, 2-carbamoyl-bicydo[2J2.1Jhept-5-en-3-yl, 2-carbamoyl- 
cydohex-1-yl and 9-amino-spiro[4,4]non-1-yl. 

Heterocydic radicals R4 or R5 having not more than 20 C atoms and not more than 9 
heteroatoms are preferably bonded via one of their ring cartxin atoms and are, in particular, 
monocydic, but also bi- or polycyclic. aza-, thia-, oxa-. thiaza-, oxaza-. diaza-. triaza- or 
tetrazacydic radicals of aromatic character, and corresponding partly or, in particular, 
completely saturated heterocyclic radicals of this type, it being possible for such radicals, 
where appropriate, for example like the abovementioned carbocydic or aryl radicals, to 
cany further acydic, carbocydic or heterocyclic radicals and/or to be mono-, di- or 
polysubstituted by functional groups. In particular, they are unsubstituted or substituted 
monocydic radicals with one nitrogen, oxygen or sulfur atom, such as 2>aziridinyl, and in 
particular aromatic radicals of this type, such as pynyl, for example 2-pynyl or 3-pynyl. 
pyrklyl, for example 2-, 3- or 4-pyridyl. and furthennore thienyl, for example 2- or 3-thienyl, 
or furyl, for example 2-fuiyl; analogous bicydic radicals with one nitrogen, oxygen or sulfur 
atom are, for example, indolyl, such as 2- or 3^ndolyl. quinolyl, such as 2- or 4-quinoiyl, 
isoquindyl, such as 3- or S-isoquinolyl, benzofuranyl, such as 2-benzofuranyl, chromenyl. 
such as 3-chromenyl. or benzothienyl, such as 2- or 3-benzothienyl; preferred monocydic 
and bicydic radtoals with more than one heteroatom are, for example, tmidazolyl, such as 2- 
imidazolyl, pyrimldinyl, such as 2- or 4-pyrimidlnyI, oxazolyl, such as 2-oxazolyl, isoxazolyl, 
such as 3-isoxazolyl, or thiazolyl, such as 2-thiazolyl. or benzimidazolyl, such as 2- 
benzimidazolyl, benzoxazolyl, such as 2-benzoxazdyl, or quinazolyl, such as 2-quinazolinyl. 
Also suitable are con^esponding partly or, in particular, completely saturated analogous 
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radicals. such as 2-tetrahydrofuryl, 4-tetrahydrofuryl, 2- or 3-pyrrolidyl. 2-, 3-, or 4i>lperidyl, 
and also 2- or 3-nnorpholinyl, 2- or 3-thlomorphollnyl, 2-piperazinyl and N.N'-bis-lower alkyl- 
2-pip6razinyl radicals. These racficals can also carry one or more acyclic, carbocydic or 
heterocyclic radicals, in particular those nientioned above. 

A heterocyclic radical R4 or R5 can be substituted by one, two or more identical or different 
substituents (functional groups); the following substituents are particulariy suitable: free, 
atheriTicd and cstc.ified hydroxy! groups; morcapto and Jov/er atkyKhio and substituted and 
ur)sut>stituted phenylthio groups; halogen atoms, such as chlorine and fluorine, but also 
bromine and iodine; 0x0 groups, which are in the fbmn of fonnyl (i.e. aldehydo) and koto 
groups, and also corresponding acetals or ketals; azido and nitro groups; primary, 
secondary and, preferably, tertiary amino groups, primary or secondary amino groups, 
acylamino groups and diacylamino groups protected by conventional protective groups, and 
unmodified or functionally modified sulfo groups, such as sulfeimoyi groups or sulfo groups 
present in salt form. All these functional groups should not be on the C atom from which the 
free valency comes, and they are preferably separated from it by 2 or even more C atoms. 
The heterocyclic radical can also carry free and functionally modified cart>oxyl groups, such 
as carboxyl groups present in salt form or esterified carboxyl groups, carbamoyl, ureido or 
guanidino groups, which may or may not carrry one or two hydrocart)on radicals, and cyano 
groups. 

Prefen-ed heterocyclic radicals R4 or R5 are, for example. 5-amino-2-oxa-1 .3-diazol-4-yl, 

4-amino-ttiicn-3-yl, 3-cart>amoyl-5-(3-[2,4-di(^loro-phenyf]-1 -oxo-prop-2-en-1 -yl)-1 .2-thia20l- 

4-yl, 3-caibamoyl-5-(3-t4-trifluoroi3henyIJ-1-oxoi)rop-2-^n-1-yl)-1,2-ttiia2oK^ 4-amlnO'2- 

(4-carboxy4)utylHetrahydrotiiiophen-3-yl,3-amino-2-<4-carboxy4)^ 

4-yl, (1 ,2,5]oxadla20lo(3,4-bl(6-amino-pyrazin-5-yl), 2,5'-diacetyl-3-amino-thieno[2,3-blttiio- 

phen-4 -yl and 3-amino-2.5'-dipivaloyl-thienoI2,3-blttiiophen-4*-yK 

A substituted or unsubstituted alkylene or alkenylene radical having in each case not more 
ttian 15 C atoms, in whteh 1-3 C atoms can be replaced by oxygen, sulfur or nitrogen, which 
is represented by R4 and R5 togettier, is branched or unbranched and preferably has not 
more than 10 C atoms, not including the C atoms present in any substituents. Substituents 
are, for example, those mentioned above for substituted aliphatic hydrocart)on radicals R5. 
The substituents can be either on a C atom or on oxygen, sulfur or, in particular, nitrogen. 
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Preferred radicals are. for example, 1.2-ethylene. propane-1,3-diyl, butane-1,4-diyl. 
pentane-1,5-diyl. 3-(3-amino-propjonyl)-3-a2a-pentane-1,5-diyl, 2-amirio-butane-1 ,4-dlyl, 
1-afnlnom6lhyH)Utane-1,4-diyl, 1-hydro)cymethyW)utane-1,4-diyl. 3-hydroxy-pentane-1,5- 
diyl, Hiydroxy-hexane-1,5-diyl. 3-(2-afnino-ethyl)-pentane-l ,5-diyl, 3-a2a-pentane-1,5-diyl (- 
CH2<JHrNH-CH2-CHr), 3-aza-2.4-dimethyl-pentane-1.5-dlyl (-CHj-CHrCHal-NH-CHICHal- 
CHz-), 3-aiiiino-3-aza-peritane-1.5-diyl (-CH2-CHrN[NH2]-CH2-CH2-), 1-aza-pentane-1,5-diyl. 

1- ara-14duylafnirKH»rbonyl-pentane-1.5<lv^ 1-aza-1-(methylamino4hlocarbonyl)-pentarie- 
1,S-dp/!. 1-a2a-1-{tert-butylamino-carbcrr>^)-pcrtone-1,5-ti^^^ 1-aza-1-(cyclohdxyiamino- 
cafbonyl)-pentane-1«5Kliyl, 3-aza-1-hydroxy-heptane-37-dlyL 3-aza-1-cyano-heptane^,7- 
diyi, 1-amino-3-aza-hep1ane-3,7-diyl. 3-(2-amlno-ethyl)-3-azai)entane-1,S-diyl (-CHrCH2- 
N[-CHz-CH2-NH2PCH2-CHr-). 1-carbarnoyl*butane-1.4-diyl, 2-fonnylamino-pentane-1.4-cfiyl. 

2- a2a-butadiene-1,4-diyl (-CH=CH-N=CH-). 2-aza^hydroxymethyl-butadiene-1,4-<liyl 
(-CH=CtCH20Hl-N=CH-), 2-Aza-1 -hydroxy-l -(4-methoxy-phenyl-amino)-heptane*2,7-dlyl 
HCH2)4-N[-CH(OH)-NH-C6H4-OCH3H or a radical of the formula 



in which the two terminal bonds of the alkyiene chain are free valencies. 

Salts of compounds of fonmuia I are. in particular, acid addition salts with organic or 
inorganic acids, in particular the pharmaceutically acceptable, non-toxic salts. Suitable 
inorganic acids are, for example, carbonic add (preferably in the form of cartx>nates or 
bicarbonates); hydrohalic acids, such as hydrochloric acid; sulfuric add; or phosphoric add. 
Suitable organic acids are, for example, carboxylic, phosphonic, sulfonic or sulfonamic 
acids, for example acetic add, propionic add, octanoic add, decanoic acid, dodecanoic 
add, glycdic add, lactic add, 2-hydroxybutyric add, gluconic add, glucose monocarboxylic 
add, fumaric add, sucdnic acid, adipic acid, pimelic add, suberic acid, azelaic add, malic 
acid, tartaric add, dtric add. glucaric add. galactaric add; amino adds, such as glutamic 
acid, aspartic add, N-methyiglydne, acetylaminoacetic acid. N-acetylasparagine or N- 
acetyl-cysteine, pyaivic add, acetoacetic add, phosphoserine, 2- or 3-glycerophosphoric 
acid, glucose-6-phosphoric add, glucose-1 ijhosphoric add, fructose'1,6-bisphosphoric 
acid, maleic add, hydroxymaleic acid, methylmaleic acid, cyclohexanecarboxylic add, 
adamantanecart>oxylic acid, l>en2oic add, salicylic acid. 1- or 3-hydroxynaphthyl-2- 
carboxylic acid. 3,4.5-trimethoxyben2oic add. 2-phenoxybenzoic acid, 2-acetoxybenzoic 




O 



O 
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add, 4-aminosalicylic add. phthalic add, phenylacetic add, mandelic add, dnnamic add, 
nicotinic acid, isonicotinic add, glucuronic add, galacturonic add, methane- or 
ethanesulfonic add, 2-hydroxyethanesulfonic add, ethane-1,2-disulfonic add, 
benzenesulfonic add, 2Hfiaphthalenesulfonic add, 1,5-naphthalenedisulfonic add, 2*, 3- or 
4-methylbenzene-suifonlc add. methytsulfuric add, ethylsulfuric add, dodecytsutfuric add, 
N-cydohexyl-sulfamic add, N-methyl*, N-etiiyl- or N-propylsulfamic add, or other organic 
protonic adds, such as ascorbic add. 

Conipounds of the formula I which carry at least one free cart)oxyl group can form inner 
salts or metal or ammonium salts, such as alkali metal or alkaline earth metal salts, for 
example sodium, potassium, magnesium or calcium salts or ammonium salts %vith ammonia 
or suitable organic amines, such as tertiary monoamines, for example triethylamine or tri(2- 
hydroxyethyl)-amine, or heterocydic bases, for example N-ethyl-piperidineor N,N'-cfimethyi- 
piperazine. 

Pharmaceutically unsuitable salts, for example picrates or perchlorates, can also be used 
for isolation or purification. Only the non-toxic salts which are pharmaceutically acceptable 
(at the appropriate doses) are used therapeutically, arKi are therefore preferred. 

As a result of the dose relationship between the novel compourtds in free form and in the 
form of their salts, including also those salts which can be used as intermediates, for 
example during purification of the novel compounds or for their identification, where 
appropriate the free compounds above and below are to be understood appropriately and 
expediently as also meaning the conresponding salts. 

The compounds of the formula I have valuable phannacoiogicaily useful properties. In 
particular, they display spedfic inhibiting actions which are of pharmacological interest 

The compounds of the formula I and ttieir pharmaceutically acceptable salts inhibit ttie 
enzyme p34 *^/cydin B"^^^ kinase. In addition to ottier cdc2-related kinases, ttiis kinase 
controls certain phases during cell division, in particular tfie transition from tiie Gi phase into 
the S phase, and in particular the transition from the Ga phase into the M phase. 



wo 97/16452 



PCT/EP96/04573 



-18. 

The cycle of a eukajyotic cell comprises, in chronological sequence, the Interphase and the 
M phase. The interphase Is accompanied by an enlargement of the cell. It in turn comprises, 
in chronological sequence, the G, phase, the S phase and the G2 phase. In the G, phase 
(Q = "gap", i.e. interspace), biosynthetic processes proceed in the cell. In the S phase 
(synthesis phase), the DNA replicates. The ceil then enters the G2 phase, which ends with 
the start of mitosis. 

Tho M phase in turn comprises. In chronolo^cat sequence, dh^ision of the cell nucleus 
(mitosis) and division of the cytoplasm (cytokinesis). 

The abovementioned inhibition of the enzyme p34^/cyclin Bf^^^ Idnase can be 
demonstrated by the following experiment: 

Starfish oocytes are induced into the M phase with 10 pM 1-methyl-adenine, frozen in liquid 
nitrogen and stored at -BC^C. The ooctyes are homogenized and centrifuged, as described 
in D. Arion et al.. Cell 55, 371-378 (1988) and V. Rialet und L. Meijer, Anticancer Res. 11, 
1581-1590 (1991), as required. For purification of the p34°*^/cyclin B*^^^ kinase, the 
supernatant of the oocytes is introduced onto p9*^ Sepharose grains produced from 
recombinant human protein p9*^. as described in L Azzi et al.. Eur. J. Biochem. 203 . 
353-360 (1 992). After 30 minutes at 4'»C under constant rotation, the grains are washed 
thoroughly and the active p34^/cyclin B*^" kinase is eluted with free protein p9^*^ (3 
mg/ml). The kinase eluted is tested as described in L Meijer et al., EMBO J. 8, 2275-2282 
(1989) and EMBO J. 10, 1545-1554 (1991), using histone HI as the substrate. In this test, 
the compounds of the fonmula I and their phannaceutically acceptable salts have an 
inhibiting concentration IC50 [junol/litrej of 0.0005 to 4, usually of 0.001 to 3. 

On the basis of this finding, it can be expected that the compounds of the formula I and 
their phannaceutically acceptable salts can be used for treatment of hyperproliferative 
diseases, such as tumours and psoriasis. 

As can already be expected on the ba^s of the inhibiting action on the enzyme p34'*^/cyc- 
lin B**'^ kinase described above, the compounds of the formula I and their 
pharmaceutically acceptable salts have antiproliferative properties which can be 
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demonstrated directly in another test as follows: here, the inhibiting action of the 
compounds of the formula I on the growth of human T24 bladder carcinoma cells is 
determined. These cells are incubated in "Eagle's minimal essential medium", to which 5% 
(v/v) of foetal calf serum is added, in a humidified incubator at 37^C and 5 percent by 
volume CO2 in air. The carcinoma cells (1000-1500) are seeded into 96-well microtitre 
plates and incubated overnight under the abovementioned conditions. The test substance is 
added in serial dilutions on day 1. ifhe plates are incubated under the abovementioned 
condiiions 'or C days. During Cvs penod o« Gme. tJrie controi cultures pass through at ieast 4 
cell divisions. After the incubation, the cells are fixed with 3^% (W/V) aqueous 
glutaraldehyde solution, washed with water and stained with 0.05% (welghtA/olume) 
aqueous methylene blue solution. After washing, the dye is eluted with 3% (W/V) aqueous 
hydrochloric add. Thereafter, the optical density (OD) per well» which is directly proportional 
to the cell count, is measured with a photometer (Titertek muitiskan) at 665 nm. The IC50 
values are calculated with a computer system using the formula 

OD 555(Test) minus OD 5^5(liiitiai) 
X 100. 

OD 665(Contn>l) minus OD 66S(^i^) 

The iCso values are defined as that concentration of active compound at which the number 
of cells per well at the end of the incubation period is only 50% of the cell count in the 
control cultures. The ICso values determined in this way are about 0.1 to 30 pmol/litre for the 
compounds of the formula i and their pharmaceutically acceptable salts. 

The antitumoural action of the compounds of the fomiula I can also be demonstrated in 
vivo: 

to determine tfie antitumoural action, female Balb/c naked mice with subcutaneousiy 
transplanted human bladder tumours T24 are used. On day 0, about 25 mg of a solid 
tumour is pushed under the skin on tiie left flank of ttie animals under peroral Forene 
anaesthesia and the small indsion wound is dosed by means of wound damps. On day 6 
after the transplant, ttie mice are divided randomly into groups of 6 animals and treatment is 
started. The treatment is canied out for 15 days witti a single daily peroral or intraperitoneal 
administration of a compound of tiie fomiula i in dimettiyi sulfoxide/Tween BO^sodium 
chloride solution in tiie various doses. Twice a week, the tumours are measured wiUi a slide 
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gauge and the tumour volume is calculated. In this test, peroral or Intraperitoneal 
administration of a compound of the fonnula I or of a phannaceutically acceptable salt 
then^ causes a significant reduction in the average tumour volume compared with the 
untreated control animals. 

Preferred compounds of the formula I are those in which 
q is 1-5. 

Ri is halogen, lower aSky!. hydroxy! or kMver ailcanoyloxy; lower aikoxy which is 

unsubstituted or substituted by hydroxyl. lower allcoxy or carboxyl; a radical of the formula 

-0(.CHrCHrO)rfls. in which t is 2-5 and Re is hydrogen or tower alkyl; carboxyl. lower 

allcoxycarbonyl, piperaztn*1 -yl-carbonyl or carbamoyl; N-lower altcyl-carbamoyi, which is 

unsubstituted or substituted by hydroxyl or amino in the lower allcyl moiety; N.N-di-lower 

alkyl-carbamoyi, cyano. nitro. amino, lower alkanoyiamino, lower allcylamino, N.N-di-lower 

alkylamino, aminosulfonyl or trifluoromethyi, where, if more than one radical R is present In 

the molecule, these can be identical to or different from one another, 

Ra is hydrogen. cart>amoyl or N-iower alkyl-carbamoyi, 

m and n are each 0 or 1, where m is 0 if n is 1 and m is 1 if n is 0, 

R3 is lower alkyl or phenyl which are unsubstituted or in each case substituted by hydroxyl, 

lower aikoxy, amino, lower alkylamino or N,N-di-lower alkyl amino, and 

a) fli is hydrogen, amino, phenylamino, lower alkylamino. hydroxyl, phenoxy, lower aikoxy; 

an acyl radical of the part fonmula 2-C(=W)-, in which W is oxygen, sulfur or imino and Z is 

hydrogen, hydrocarbyl R^ hydrocarbyloxy R^-O or an amino group of the formula R7(R8)N-, 

in which R» in each case is Ci<;4alkyl, hydroxy-C2-C,4alkyf, cyano-Ci-C4alkyI, carboxy-Cr 

C4alkyl, C|-C4alkoxycarbonyl-C,-C4alkyl. Cg-Cralkenyl or phenyl and R7 and Ra 

independently of one another are each hydrogen, lower alkyl, oo-amino-lower alkyl, lower 

alkylsuifonyl orphenyl; 

an aliphatk: hydrocarbon radical having not more than 29 C atoms, which is substituted by 
halogen, amino, lower alkylamino, a>-amino-lower alkylamino. lower alkanoylamino, 
benzoylamino, hydroxylamino. hydroxylimino. lower alkoxy-amino, phenyloxyamino, amino- 
cydohexyf-amino-. amino-phenyl-amino-, carbamoyl-amino, (N-lower alkyl-carbamoyl)- 
amino, {N-[a>-amino-lower alkyl]-carbamoyl)-amino, (N-phenyl-carbamoyl)-amino. thio. lower 
alkylthio, thiocarbamoyl. thioureido. N-lower alkyl-thioureido, N-phenyl-thioureido. guanidino. 
N-lower alkyl-guanidino. carboxyl. lower alkoxycarbonyl, phenyloxycarbonyl, benzyloxycar- 
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bonyl, hydroxylaminocarbonyl, carbamoyl, amidino, cyano, hydroxyl, lower alkoxy, phenyl- 
oxy, aminocarbonyk>xy, oxo, aminosulfonyl, tower alkytsulfonyl-amino, glycylaintno, alanyl- 
amino, phenytalanylamino, prolylamino, valylamrno, leucylamino, isoleucylamino, 
serylamino, threonylamino, cysteinyiamino, methionylamino, tyrosylamino, tryptophanyl- 
amino, arginyiamino, histidylamino. lysylamino, glutamyiamino, glutaminylamino, asparagyl- 
amino, aspara^nylamino or phenylglycylamino; 

benzyl. 2-phenyl-ethyl, 3-aminomethyl-benzyl. (l-hydrbxy-cyclohex-l-yl)-methyl. (2-amino- 
3.5»5-trimethy:-cydopenty!)-nrieth>1. 1 -carboxy-2i:>heny^^Uiy{)H;arban)oyi}-2-carba* 
moyi-eth-1*yl. l-carbamoyl-l-phenyl-methyl. lKartMinrioyl-2-(4-hydfoxy-pheiiyl)-eth-1*yl. 
1-carbamoyl-2i)henyl-eth-1-yl. 2*amtno-1^Hiiphenyl-eth-1-yl, 24)enzyloxycarbonyi-1-carba* 
moyl-eth-1-yl, 34)erizyloxycarbonyl-1-carbamoyH3rop-1-yl. 1-adamaniyl-2-amino-prop-l-yl, 
1-adamantyl-1-amino-prop-2-yl. 

(2-fufyl)-methyi. (2-tetrahydrcfuryl)-methyl. 2-pyrid-2-yl-ethyl. 2*piperidino-6thyl. 2-(morpho- 
lin-4-ylHthyl» 2-(3-indolyl)-ethyl. 2-(4-imidazoiyl)-ethyl. 1-carbamoyl-2-(fNndolyl)-eth-1-yl, 
1-cart>amoyl-2-imtdazoM-yl-eth-1-yl, 1-carbamoyl-2-indol-3-yl-eth-1-yI, 3-aminomethyl- 
oxetan-S-yknethyl, 1-(acetoxy-iminoH-(4-amino-2K>xa-1.3-diazol-5-yihmem^ 2-amino- 
cydohex-l-yl. 3-amino-cyclohex-1-yl, 2-aminomethyl-3.3,54rimethyl-cyclopent-1-yl. 3- 
amino-adamantan-1-yl. 2rcarbamoyl-bjcydo[2,2.11hept-5-en-3-yl. 2-carbamoyl-cyclohex-l- 
yl, 9-amino-spiro[4.4]non-1-yl, 

5-amino-2-oxa-1 ,3-diazol-4-yl, 4-amino-thien-3-yl, 3-carbamoyl-5-(3-[2,4-dichloro-phenyl]-1- 
oxo-prop-2-en-1 -yl)-1 ,2-thia20l-4-yl. 3-carbamoyl-5-(3-[4-trifluoro-phenyI]-1 -oxo-prop-2-en-1- 
yl)-1^-thiazol-4-yl, 4-amtno-2-{4H:arboxy-butylHetrahydrothiophen-3-yl, 3-amino-2-(4- 
carboxy-butylHetrahydrothiophen-4-yl. [1 ,2,5]oxadiazolo[3.4-bJ(6-amlno-pyrazin-5-yl). 
2.5'-diacetyl-3-amino-thleno[2,3-blthiophen-4 -yl or 3-amino-2,5'-dipivaloyl-thieno[2.3-b]- 
thiophen-4 -yl, and 

Rs independently of R4 is as defined above for R4, with the exception of hydrogen, or 
b) R4 and R5 together are 1.2-ethylene, propane-1 ,3-diyi, butane-1,4-diyl, pentane-1 ,5-diyl, 
3-(3-amino-propionyl)-3-aza-pentane-1,5-diyl. 1-aminomethyl-butane-1,4-diyl, 1-hydroxy- 
methyl-butane-1,4-diyl, 3-(2-amino-ethyl)-pentane-1,5-diyl, 3-aza-pentane-1,5-diyl or 3-{2- 
amino-ethyl)-3-aza-pentane-1.5-dtyl, and their salts. 

Compounds of the formula I which are also preferred are those in which 
qis 1*3 and 
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R4 is hydrogen, 
and their salts. 

Compounds of the fonnula I which are also preferred are those in which 
qisl. 

Ri is chlorine which is in the 3 po^on, 

R2 is hydrogen, 

misOand 

nisi. 

is ethyl and 
a) R4 is hydrogen arui 

Rs is amino, phenyiamino, lower alkylamino, hydroxyl. phenoxy or lower aikoxy; an acyl 
radical of the part formula Z-C(=W)-, in which W is oxygen, sulfur or imino and Z is 
hydrogen, hydrocarbyl hydrocari^yloxy R*-0- or an amino group of the fonnula R7(Re)N-. 
In which R** in each case is Ct-C4alkyl, hydroxy-Cz-CualkyI, cyano-C,-C4alkyli cart>oxy-Cr 
C4alky!, Ci-C4alkoxycarbonyl-C|-C4alkyl, Ca-CTalkenyl or phenyl and R7 and R« 
independently of one another are each hydrogen, lower alkyi, co-amino-lower alkyi, lower 
alkylsulfonyi or phenyl; 

2-carbamoyl-1-cart)oxy-eth-1-yl, 3-amino-2-hydroxy-prop-1-yl, 3-amino-prop-1-yl, 3-amino- 
2,2-dimethyl-prop-1-yi, 3-amjno-2-oxo-prop-1-yl, 3-amino-1-cartK>xy-prop-1-yl, 3-amino-3- 
cart)oxy-prop-1-yl, 1,1-dicarbamoyl-methyl, 2-carl>amoyl-eth-1-yI, 3-amlno-1 .3-di-hydroxyl- 
imino-prop-1-yl, 2-cart>amoyl-1-hydroxylimino-eth-1-yl, 1-hydroxylimino-2-thiocart>amoy!-eth- 
1-yl, 3-amino-3-hydroxylimino-1-thio-prop-1-yl, 3-amino-pent-1-yl. 1-amino-pent-3-yl, 

1- amidino-1-carbamoyl-methyl, 4-amino-1 ,1 .1 ,3,5,5,5-heptafluoro-pent-2-yl, 3-amino-1 ,3- 
dicarboxy-prop-1-yl, 2-carbamoyl-1-ethoxycarbonyl-eth-1-yl, 2-amino-1,2-dithio-eth-1-yl, 

2- amino-1,2-dioxo-eth-1-yl, 2-amino-2-methyl-prop-1-yl, 1-amino-2-methyl-prop-2-yl. 
2-amino-prop-1-yl, 1-amino-prop-2-yl, 2-amino-eth-1-yl, 2-amino-2*cart>oxy-eth-1-yl, 2- 
amino-1-cart>oxy-eth-1-yl, carbamoyl-methyl, 1-carl)amoyl-3-methyl-but-1-yl, 2-amino-1,2- 
dicart>oxy-eth-1-yl, 1-carbamoyi-3-methylthlo-prop-1-yl, 1-carbamoyl-2-methyl-prop-l-yl, 
1-cartiamoyheth-1-yl. 1-cart)amoyl-1-cyano-methyl, 1-carbamoyl-3-carboxy-3-fluoro-prop-1- 
yl, 1-carbamoyl-2'<:ari}oxy-eth-1-yi, 2-amina-4-cartK>xy-but-1-yl. 1-amtno-4-cartK>xy-tHit-2-yl, 
l-carbamoyM-guanidino-but-l-yi, 1-carfoamoyl-5-amino-pent-1-yl. 1-cart>amoyl-2-hydroxy- 
prop-1-yl, 1-carbamoyl-2-methyl-but-1-yl, 1-carbamoyl-2-hydroxy-eth-1-yl, 1,3-dicarbamoyl- 
prop-1-yl, 2-amino-but-1-yl, 1-amino-but-2-yl, 1-carbamoyl-pent-1-yl. 1-carl)amoyl-but-1-yl; 
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benzyl. 2-phenyl-ethyl, 3-aminomethyl-benzyl, {1-hydroxy-cyclohex-1-yl)-methyl. (2-amino- 
3,5,5-trimelhyl-cyclopentyl)-methyI, 1 -[N-(1 -carboxy-2-phenyl-ethyl)-cart)amoyll-2-cart)a- 
moyl-€th-1-yl, 1-carbamoyH-phenyl-methyl, 1-carbamoyl-2-{4-hydroxy-phenyl)-€tlv1-yl. 
l-carbamoyl-2-phenyl-eth-1-yl. 2-amino-1,2-diphenyl-eth-1-yl, 2-benzyloxycarbonyl-1-carba- 
moyl-eth-1-yl, S-benzyloxycarbonyl-l-carbamoyl-prop-l-yl, 1-adamantyl-2-afnino-prop-1*yt» 
1 -adamantyl-l -amino-prop-2-yl, 

(2-furyl)-methyl, (2-tetrahydrofuryl)-methyl, 2-pyrid-2-yl-ethyl. 2-piperidino^thyl, 2-(morpho* 
iii>4-yi)-elliyi, Z-{3-indoIyt)-elhyl, 2-(4HniidazoIyi)-ethyl, 1-carbamoy!-2-([^ndotyi)-etn-1-yi, 
l-carbafnoyl-2-imldazoM-y1-eth-1-yl, 1-carbamoyl-2-indol-3-yl-eth-1-yi, S-amrnomothyl- 
oxetan-3-yl-methyl. 1-(acetoxy-tmino)-1-(4-amino-2K>xa-1,3KJiazd-5-yi)-methyl^ 2-amino- 
cydohex-l-yl, 3-amino-cyciohex-1-yl, 2-aminomethyl-3,3,5-lrimethyl-cyciopent-1-yl, 3- 
amino-adamantan-1-yl, 2-carbamoyl-bicyclo[2.2.1]hept-5-en-3-yl, 2-carbamoyi-Gyclohex<'1- 
yl, 9-amino-spiro[4.4]non-1-yl, 

5-aniino-2-oxa-1,3-diazol-4-yl, 4-amino-thien-3-yl, 3-carbamoyl-5-(3-[2,4-<jBchloro-phenyq- 
1-oxo-prop-2-en-1-yl)-1 ,2-thiazol-4-yl, 3-carbamoyh5-(3-[4-trifliJoro-phenyq-1-oxo-prop-2^ 
1-yl)-1,2-tWa3K)l-4-yl, 4-amino-2-(4-carboxy-butylHetrahydrothiophen-3-yl, 3-amin<>-2-(4- 
carboxy4>utyO-tetrahydrothiophen-4-yl, [1,2,5}oxadiazolo[3,4-b](6-aininoiiyraztn-5-yl). 2,5- 
diacetyi-3-amino-thieno[2,3-b]thiophen-4'-yl or 3-amino-2.5*-dipivaloyi-thieno[2»3-b)thiopherv 
4'-yl, or 

b) R4 and R5 together are 1 ,2-ethylen, propane-1 ,3-diyl, butane-1 ,4-diyl, pentane-1 ,5-diyl, 
3-(3-amino-propionyl)-3-a2a-pentane-1,5-diyl, 1-aminomethyl-butane-1,4-diyl, 1 -hydroxy- 
methyl-butane-1,4-diyl. 3-(2-amino-ethyl)-pentane-l ,5-diyl, 3-aza-pentane-1 ,5-diyl or 3-(2- 
amino-ethyl)-3-aza-pentane-1 ,6-diyl, 
and their salts. 

Particularly preferred compounds of the formula I are those in which 
qis 1-3, 

Ri is halogen, lower alkyl, lower alkoxy, cyano, nitro, amino, trifluoroacetyl-amino or benzyl- 
oxycartK>nylamino; benzoytamino which is unsubstituted or substituted by chlorine in the 
phenyl moiety; N-lower alkyl-carbamoyi which is unsubstituted in the lower alkyl moiety or 
substituted by hydroxy!; or trifluoromethyl, where, if more than one radcal R is present In 
the molecule, these can be identical to or different from one another, 
R2 is hydrogen, 
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m and n are each 0 or 1, where m is 0 if n is 1 and m is 1 if n is 0. 
Rs is lower all<yt which is unsubstituted or substituted by hydroxyl and 

a) R4 is hydrogen, lower alkyl or hydroxy-lower alkyi and 

Rs is cydohexyl. lower alkyl-cydohexyl, hydroxy-cyclohexyl. amlno-cydohexyl, amino- 
phenyl» hydroxymethyl-cyclopentyl, adamantyl or amino; or lower alkyl which is substituted 
by amino, lower alkanoylamino, lower alkylamino, oo-amino-lower alkylamino, hydroxyl, lower 
alkoxy, phenyl, amino-phenyl, aminomethyl-phenyl. 2-furyI, 2-tetrahydrofuryf . 2-pyridyl, 
piperkuno, morphoiiri-4*yi, 3-indolyi, mercapto, l-hydroxy-cydohex-l-yl, cyano. carbamoyl 
or by 4-imldazolyi; or 

b) R4 and Rs together are an alkylene or alkenylene radical which has not more than 10 C 
atoms in the alkylene or alkenylene moiety and is unsubstituted or substituted by cyano. 
hydroxyl, cydohexylaminocarbonyl, tolylamtnocarbonyl. 1-hydroxy-1-(methoxyphenylamino)- 
methyl, lower alkylamino-cartxMiyl. lower aUcylamino-thiocarbonyl. carbamoyl, lower alka- 
noylamino or amino, and in wtuch 1 C atom can be replaced by nitrogen, or a radical of the 
formula 



in which the two terminal bonds of the alkylene chain are free valendes. 
and their salts. 

Espedally preferred compounds of the formula I are those in which 
qis 1-3, 

Ri is halogen, lower alkyl or lower alkoxy; N-tower alkyl-carbamoyl. which is substituted In 
the lower alkyl moiety by hydroxyl; or trifiuoromethyl, where, if more than one radical R is 
present in the molecule, these can be identical or different from one another. 
R2 is hydrogen, 

m and n are each 0 or 1 , where m is 0 if n is 1 and m is 1 if n is 0. 
R3 is lower alkyl whteh is unsubstituted or substituted by hydroxy! and 
a) R4 is hydrogen or hydroxy*lower alkyl and 

Rs is 2-amino-cydohexyl; or lower alkyl which is substituted by amino, lower alkylamino, 
Q>-amino-lower alkylamino, hydroxyl, tower alkoxy. phenyl, 3-aminomethyl-phenyl, 2-furyl, 
2-tetrahydrofuryl, 2-pyridyl, piperidino, morpholin-4-yl, 3-indolyl, mercapto, 1-hydroxy- 
cydohex-1-yl or by 4-imidazoiyi; or 
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b) R4 and R5 together are an alkylene radical having not more than IOC atoms, which is 
unsut)stituted or substituted by hydroxy! or amino and in which 1 C atom can be replaced by 
nitrogen, 
and their salts. 

The compounds of the formula I mentioned in the Examples and their pharmaceutically 
acceptable salts are most preferred. 

The compounds of the formula i and their pharmaceuticaliy acceptable salts are prepared 
by processes known per se, for example by 
a) reacting a compound of the fomnula II 



in which Y is a suitable leaving group and the other substituents and symbols are as 
defined above for compounds of the fonnula l» free functional groups present in this 
compound, if necessary, being protected t>y easily detachable protective groups, with an 
amine of the formula III 

* N 

I m 

in which the substituents are as defined above for compounds of the fonnula I, free 
functional groups present in this compound, if necessary, being protected by easily 
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detachable protective groups or, in accordance with the principle of latent functionality, 
being in a form which can be converted into the functional groups, and detaching the 
protective groups present and, if necessary, converting functional groups into the final form 
according to fomiula I, or 

b) reacting a compound of the formula V 




in which the substituents and symbols are as defined above for compounds of the fomiula I, 
free functional groups present in this compound, if necessary, being protected by easily 
detachable protective groups, with a compound of the fomiula VI, 

RrY (VI) 
in which Y is a suitable leaving group and 

R3 is as defined above for compounds of the formula I, free functional groups present in R3, 
if necessary, being protected by easily detachable protective groups, 
and detaching the protective groups present, 

and, after canrying out process a) or b), if necessary for the preparation of a salt, converting 
a resulting free compound of the fomiula I into a salt or, if necessary for preparation of a 
free compound, converting a resulting salt of a compound of the formula I into the free 
compound. 

The above processes are described in more detail below: 



Process a) 
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A suitable leaving group Y in a starting material of the fonmula II is preferably halogen, such 
as broHDine. iodine or. in particular, chlorine. 

The end substances of the formula I can contain substituents which can also be used as 
protective groups in starting substances for the preparation of otiier end substances of the 
formula L Unless otherwise evident from the context, "^protective groups" in this text, are 
ttierefore only those easily detachable groups which are not a constituent of the particular 
desSred end sut}stancc of the fcrmu!a L 

Protective groups, their introduction and their detachment are described, for example, in 
"Protective Groups in Organic Chemistry*, Plenum Press, Ijondon, ftew Yoric 1973, and in 
'Methoden der organischen Chemie* [Methods of Organic Chemistryl, Houben-Weyl, 4th 
Edition. Volume IS/1, Georg-Thieme-Vertag, Stuttgart 1974 and in T. W. Greene, 
"Protective Groups in Organic Synthesis", John Wiley & Sons, New York 1981. It is 
characteristic of protective groups that they can be detached easily, i.e. without undesirable 
side reactions taking place, for example by solvolysis, reduction, photolysis or also under 
physiological conditions. 

Protection of free functional groups in the starting material of the formula II is as a rule not 
necessary. If desired, free cart>oxyt or amino groups in ttie radical Ri or free amino groups 
in the radical Ra can be protected. 

In a starting material of the formula III, if desired, for example, free amino groups, with the 
exception of the amino group participating in the reaction, or free cartx)xyl groups, can be 
present in protective form. Protection of some functional groups, for example a second 
amino group in the amine of ttie formula ill, for example in the case of ethyienediamine, can 
be avoided by employing the amine of the formula ill in a large excess. Functional groups, 
such as, in particular, leaving groups, for example halogen or toluenesulfonate, however, 
can also be present, in accordance with the principle of latent functionality, in a f onm which 
can be converted into one of the functional groups according to fonnula I. Thus, a protected 
amino group can first be set free by detaching the amino-protective group and the free 
amino group can then be converted into toluenesulfonate or halogen via an azide in a 
manner known per se. 
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A protected amino group can be, for example, in the fonm of an easily detachable 
acylamino, arylmethylamino, etherified mercaptoamino or 2nacyl-lower alk-1-en-yl-amino 
group. 

In a oprresponding acylamino group, acyi is, for example, the acyl radical of an organic 
carboxylic add having, for example, not more than 18 carbon atoms, in particular an 
alkanecarboxylic add which is unsubsfituted or substituted, for example by halogen or aryi, 
or of a benmic add which is unsubstituted or substituted, for example by halogen, lower 
alkoxy or nitro. or of a cartxHiic add half-ester. Such acyl groups are. for example, lower 
aikanoyi, such as formyl, acetyl or propionyl, halo-lower alkanoyi, such as 2-haloacetyl, in 
particular 2-<*iloro-, 2-bromo-. 24odo-, 2.2,2-trifluoro- or 2,2,2-trichloroacetyl. benzoyl which 
is unsubstituted or substituted, for example by halogen, lower alkoxy or nitrb, for example 
benzoyl, 4-chlorobenzoyl, 4Hnethoxybenzoyl or 4-nitrobenzoyl, or lower alkoxycarbonyl 
which is branched in the 1 position of the lower alkyi radical or suitably substituted in the 1 
or 2 position, in particular tert-lower alkoxycartionyl, for example tert-butyloxycart)onyl, 
arylmethoxycartonyl with one or two aryl radicals, which are preferably phenyl which is 
unsubstituted or mono- or polysubstituted. for example by lower alkyI, in particular tert-lower 
alkyI, such as tert-butyl, lower alkoxy, such as methoxy, hydroxyl, halogen, for example 
chlorine, and/or nitro, such as unsubstituted or substituted benzyloxycarbonyl, for example 
4-nitro-benzyk>xycarfoonyl. or unsubstituted or substituted diphenylmethoxycarbonyl, for 
example benzhydryloxycarbonyl or di-(4-methoxyphenyl)-methoxycarbonyl, aroylmethoxy- 
carbonyl, in whfch the aroyi group is preferably benzoyl which is unsubstituted or 
substituted, for example by halogen, such as bromine, for example phenacytoxycarbonyj, 2- 
hato-lower alko)ycarbonyl, for example 2A2-trichloroethoxycarbonyl, 2- 
bromoethoxycarbonyl or2Hodoethoxycarbonyl, or 2-(trisubstituted silyl)-ethoxycarbonyl, in 
which the substituents independently of one another are each an aliphatic, araliphatic, 
cydoaliphatic or aromatic hydrocarbon radical which has not more than 15 C atoms and is 
unsubstituted or substituted, for example substituted by lower alkyl. lower alkoxy, aryl, 
halogen or nitro. such as conresponding unsubstituted or substituted lower alkyl, phenyl- 
lower alkyl, cydoalkyi or phenyl, for example 2-tri-kwer alkylsilylethoxycarbonyl. such as 2- 
trimettiylsilyl-ethoxycarbonyl or 2-(di-n-butylHfnethyl-silyl)-ettioxycarbonyl. or 2-triarylsilyl- 
ethoxycarbonyl, such as 2-triphenylsilylettioxycarbonyl. 
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in an arylmethylamino group which is a mono-, di- or, in particular, triarylmethyiamino group, 
the aryi radicals are, in particular, substituted or unsubstituted phenyl radicals. Such groups 
are, for example, benzyl-, diphenylmethyl- and, in particular, tritylamino. 

An etherified mercapto group in an amino group protected with such a radical is, in 
particular, arylthio or aryHower alkylthio, in which aryl is, in particular, phenyl which is 
unsubstituted or substituted, fcr example by lower alkyi, such as methyl or lerl-bulyl, lower 
alkoxy; such as methoxy, halogen, such as chlorine, and/or nitro. A corresponding amino* 
protective group is, for example, 4-nitrophenylthk). 

In a 2-acyi-lower alk-1-en-1*yl radical which can be used as an amino-protective group, acyi 
is, for example, the corresponding radical of a lower alkanecarboxylic addi of a benzoic 
add whteh is unsubstituted or substituted, for example by lower alkyI, such as methyl or tert- 
butyl, lower alkoxy, such as methoxy. hatogen, such as chlorine, and/or nitro, or, in 
particular, of a cart)onic ackJ half-ester, such as a caritx>nic add lower alkyI half-ester. 
Corresponding protective groups are, in particular, 1-lower alkanoyl-prop-1-en-2-yi, for 
example 1-acetyl-prop-1-en-2-yl, or 1-lower alkoxycarbonyI-prop-1-en-2-yl, for example 1- 
ethoxycart3onyl-prop-1 -en-2-yl. 

Preferred amino-protective groups are acyl radicals of carbonic add half-esters, in particular 
tert-butyloxycarbonyl, t>enzyioxycart)onyl which is unsubstituted or substituted, for example 
as defined, for example 4-nitro-benzytoxycarbony1, or diphenyfmethoxycart)onyl, or 2-haJo- 
lower alkoxycarbonyl, such as 2,2,2-bichlorethoxycart>onyl, and furthermore trityl or formyl. 

Preferred protected carisoxyl groups are, for example, tert-butoxycartjonyl, 
benzyloxycarbonyl or diphenyimethoxycarbonyl which are unsubstituted or substituted, or 
2-trimethylsilyl-etiYoxycari3onyl. 

The reaction between the derivative of ttie formula II and ttie amine derivative of tiie formula 
III can be canied out in suitable inert solvents. If possible, on ttie basis of ttie physical 
nature of the amine of the formula ill, however, the reaction is preferably carried out without 
a foreign solvent, and the amine of the fomnula III Is employed in a large excess, for 
example a hundred times the equivalent amount, both as tine reagent and as the solvent. 
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Depending on the nature of the specific reactants. such as, in particular, the predse nature 
of the leaving group Y and the reactivity of the specific amine of the formula III, the reaction 
is carried out at between 20 X and 200 X, preferably between +50 and +180 ^C, for 
example under reflux. If Y is chlorine and the amine of the fonnula III is an aliphatic amine, 
such as ethylenediamine, the reaction is preferably carried out at between +80 •C and 
+150 ''C. for example at a bath temperature of +150 "t!. 

The protective groups which are not a constituent of the desired end product of the formula 
I are detached in a manner known per se, for example by means of solvolysis, in particular 
hydrolysis, aicoholysis or addolysis, or by means of reduction. In particular hydrogenolysis 
or chemical reduction, if necessary in stages or simultaneously. 

A protected amino group is set free in a manner known per se and, deperidtng on the 
nature of the protective groups, in diverse manners, preferably by means of solvolysis or 
reduction. 2-Haio-lower alkoxycarbonylamino (a appropriate after conversion of a 2-bromo- 
lower alkoxycarbonylamino group Into a 2-iodo-lower alkoxycarbonylamino group), 
aroylmethoxycarbonylamino or 4-nitrobenzyioxycarbonylamino can be split, for example, by 
treatment with a suitable chemical reducing agent, such as zinc in the presence of a 
suitable cartx>xylic acid, such as aqueous acetic add. Aroylmetiio)^cari}onylamino can also 
be split by treatment with a nudeophilic, preferably salt-forming reagent, such as sodium 
ttiiophenolate, and 4-nitro-ben2yloxycart3onylamino can also be split by treatment with an 
alkali metal dithlonite, for example sodium dithionite. Substituted or unsubstituted 
diphenylmethoxycarbonylamino, tert-lower alkoxycarbonylamino or 2-trisubstituted 
silylethoxycarbonylamino can be split by treatment with a suitable add. for example fomiic 
or trifluoroacetic add, substituted or unsubstituted benzyloxycari^onylamino can be split, for 
example, by means of hydrogenolysis, i.e. by treatment with hydrogen in the presence of a 
suitable hydrogenation catalyst, such as a palladium catalyst, and triarylmethylamino or 
fomiylammo can be split, for example, by treatment with an add. such as a mineral acid, for 
example hydrochloric add, or an organic add, for example fomiic. acetic or trifluoroacetic 
ackJ, if appropriate in ttie presence of water, and an amino group protected by an organic 
silyl group can be set free, for example, by means of hydrolysis or aicoholysis. An amino 
group protected by 2-haloacetyl, for example 2-chloroacetyl. can be set free by treatment 
with thiourea in the presence of a base or with a tfiiolate salt, such as an alkali metal 
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thiolate, of urea and subsequent solvolysis, such as alcoholysis or hydrolysis, of the 
condensation product formed. An amino group protected by 2-substituted 
silylethoxycarbonyi can also be converted into the free amino group by treatment with a 
hydrofluoric acid salt which supplies fluoride anions. 

The starting material of the formula II in which Y is chlorine is obtained in two stages as 
follows: 

In the Srst stasc, 2,6 dichloro purinc, which is commerctaDy obtainabia (for exait^pie from 
Lancaster, Aldrich or Ruka) and is in the f onm of a mixture of the tautomeric forms 
2,6-dichloro-9ffpurine and 2,6-dichloro-7ff purine, is reacted writh an amine of the fomnula 
iV 




in which q, Ri and R2 are as defined above, to give a compound of the formula VII 




in which Y is chlorine and the other substituents and symbols are as defined for formula L 
This reaction is carried out in an inert organic solvent, such as, in particular, an alkanol, for 
example pentanol, preferably at a temperature between room temperature and +150 ""C, for 
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example at a bath temperature of 100 ^'C, an excess, for example 3-4 times the equivalent 
amount, of the amine of the formula IV preferably being employed. 

In the second stage, the compound of the formula VII is reacted with a compound of the 
formula VI analogously to process b) to give a compound of the fonnula II in which Y is 
chlorine. 

The starling nnaleriai of the formuia li in vrhich Y is anottier leaving group, l.e. different from 
chlorine, is obtained in an analogous manner. 

Process b) 

In a starting material of the formulae V or VI, if desired, for example, free amino groups can 
be present in protected form. 

A suitable leaving group Y In a starting material of ttie fonnula VI is preferably halogen, 
such as chlorine, bromine or, in particular, iodine. 

The reaction between the derivatives of the formulae V and VI is carried out in a suitable 
Inert solvent, such as, preferably, dimethylformamide or a mixture of dimethytfonnamide 
and water, preferably in a volume ratio of 9:1 , and preferably in the presence of potassium 
carbonate or caesium carbonate, for example twice the molar amount of caesium 
cartx}nate, compared with the amount of the compound of the formua V, preferat>ly at a 
reaction temperature of between 0 and 150 *»C. for example at room temperature. The 
derivative of ttie formula VI is preferably employed in an excess here, for example five times 
the molar amount 

The starting material of tiie formula V is obtained from a compound of the formula VII with 
an amine of ttie fomnula III analogously to process a). 

General orocess conditions: 

Free compounds of ttie fonnula I which are obtainable by ttie process and have salt-fonning 
properties can be converted into ttieir salts in a manner known per se, for example by 
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treatment with adds or suitable derivatives thereof, for example by addition of the add in 
question to the compound of the formula I dissolved in a suitable solvent, for example an 
ether, such as a cydic ether, in particular dioxane, and espedally tetrahydrofuran. 
Compounds of the formula I with acid groups, for example free carboxyl groups, are treated, 
for example, with a suitable base, for example a hydroxide, carbonate or bicartionate, for 
salt fomiation. 

isomer mixtures obtainable according to thie invention can be separated into the irKlividuai 
isomers in a manner known per se, for example racemates can be separated t>y formation 
of salts with optically pure salt-forming reagents and preparation of the diastereomer 
mixture thus obtained, for example by means of fractional crystallization. 

The atKivementioned reactions can be carried out under reaction conditions imown per se, 
in ttie absence or, usually, presence of solvents or diluents, preferably those which are inert 
towards the reagents used and dissolve these, in the absence or presence of catalysts, 
condensation agents (for example phosphorus pentoxide) or neutralizing agents, for 
example bases, in particular nitrogen bases, such as triethylamine hydrochloride, 
depending on ttie nature of ttie reaction and/or of the reaction partidpants, at a reduced, 
normal or elevated temperature, for example in ttie temperature range from about -80*^ to 
about 200^, preferably from about -20''C to about ISO't;, for example at ttie boiling point 
of tiie solvent used, under atmospheric pressure or in a dosed vessel, if appropriate under 
pressure, and/or in an inert atmosphere, for example under a nitrogen atmosphere. 

The reaction conditions statejd specifically in each case are preferred. 

Solvents and diluents are, for example, water, alcohols, for example lower alkylhydroxides. 
such as methanol, ethand, propanol or, in particular, butanol. diols, such as ethylene glycol, 
triols, such as glycerol, or aryl alcohols, such as phenol, add amides, for example 
carboxylic add amides, such as dimethylformamide. dimethylacetamide or 1.3-dimethyl- 
3.4,5,6-tetrahydro-2(1H)-pyrimidinone (DMPU). cart)oxylic adds, in particular fomiic add or 
acetic add, amides of inorganic adds, such as hexamethylphosphoric acid triamide, ethers, 
for example cydicethers. such as tetrahydrofuran or dioxane, or acydic ethers, such as 
diethyl ether or etfiylene glycol dimettiyl ether, halogenated hydrocarbons, such as halo- 
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lower alkanes, for example methylene chloride or chloroform, ketones, such as acetone, 
nitrites, such as acetonitrile, add anhydrides, such as acetic anhydride, esters, such as 
ethyl acetate, bisalkanesulfines, such as dimethyl sulfoxide, nitrogen-containing heterocyclic 
compounds, such as pyridine, hydrocarbons, for example lower alkanes. such as heptane, 
or aromatics. such as benzene, toluene or xytene(s), or mixtures of these solvents, it being 
possible for the suitable solvents to be chosen in each case for the abovementioned 
reactions. 

The customaiy processes are used for working up the compounds of the formula I which 
can be obtained or their salts, for example solvolysis of excess reagents; recrystaUization; 
chromatography, for example partitk>n, ion or gel chromatography; partition between an 
inorganic and organic solvent phase; one or several extractions, in particidar after 
acMifteation or increasing the bask:ity or the salt content; drying over hy^oscopic salts; 
cfigestion; filtratton; washing; dissolving; evaporation (if necessary In vacuo or under a Wgh 
vacuum); distillation; crystalllzatfon, tor example of the resulting compounds in the fonn of 
an oil or from the mother liquor, it also being possible for the product to be seeded vwth a 
crystal of the end product; or a combination of two or more of the woridng up steps 
mentioned, which can also be employed repeatedly. 

Starting materials and intermediates can be used in the pure fomi for example after working 
up. as mentioned last, in partly purified fonn or else, for example, directly as a crude 
product. 

As a result of the close relationship between the compounds of the formula i in the free 
fonm and in the fomn of salts, the free compounds and their salts above and below are to be 
understood appropriately and expediently, where appropriate, as also meaning the 
corresponding salts or free compounds If the compounds contain salt4omiing groups. 

The compounds, including their salts, can also be obtained in the fomi of hydrates, or their 
crystals can include, for example, the solvent used for the crystallization. 

Those starting substances which lead to the novel compounds of the fonnula I described 
above as particulariy valuable are preferably employed in the process of the present 
invention. 
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The invention also relates to those embodiment forms of the process In which a compound 
obtainable as an intermediate at any process stage is used as the starting substance and 
the missing process steps are carried out» or in which a starting substance is formed under 
the reaction conditions or is used in the form of a derivative, for example a salt thereof. 

The invention also relates to the compounds of the fomiula II 



in which Y is a suitable leaving group and the other substituents and symbols are as 
defined above for compounds of the formula I, free functional groups therein being 
protected, if necessary, by easily detachable protective groups, 

which can be used as starting material for the preparation of the compounds of the formula 
I. 

The invention also relates to the compounds of the formula V 
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In which the substituents and symbols are as defined above for compounds of the formula I. 
free functional groups present therein being protected, if necessary, by easily detachable 
protective groups, 

as starting nunterial for the preparation of the compounds of the formula I. 

The present invention also relates to phamnaceutical compositions which comprise one of 
the compounds of the formula I as active ingredient and can be used, in particular, for 
treatment of the abovementioned diseases. Particulariy prefeaed compositions are those 
for enteral, such as nasal, buccal, rectal or, in particular, oral, as well as for parenteral, such 
as intravenous, intramuscular or subcutaneous, administration to wann-Wooded animals, in 
particular humans. The compositions comprise the active ingredient by itself or, preferably, 
together with a phannaceutically acceptable canrter. The dosage of the active ingredient 
depends on the disease to be treated and on the species, age, weight and individual state 
thereof, individual phamiacoidnetic circumstances of the disease to be treated and the 
mode of administration. 

The invention also relates to pharmaceutical compositions for use in a method for 
therapeutic treatment of the human or animal body. a process for the preparation thereof (in 
particular as compositions for tumour treatment) and a method for treatment of tumour 
diseases, in particular those mentioned above. 

A pharmaceutical composition which is suitable for administration to a wami-blooded 
animal, in particular humans, suffering from a disease which responds to inhibition of a 
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protein kinase, for example psoriasis or a tumour, and comprises a compound of the 
fomiuta I or a salt thereof, if salt-forming groups are present, in an amount effective for 
inhibition of the protan icinase. together with at least one pharmaceutically acceptatrie 
carrier. 

The pharmaceutical compositions comprise about 1 % to about 95 % of the active 
ingredient, single-dose forms of administration preferably comprising about 20 % to about 
90 % of the active ingredient and administration forms which are not single-dose preferably 
comprising about 5 % to about 20 % of the active ingredient Unit dose forms are. for 
example, coated tablets, tablets, ampoules, vials, suppositories or capsules. Other fonns of 
administration are, for example, ointments, creams, pastes, foams, tinctures, iipsticics, 
drops, sprays, dispersions and the like. 

Examples are capsules containing from about 0.05 g to atx>ut 1 .0 g of the active ingredient 

The pharmaceutk^U compositions of the present invention are prepared in a manner known 
per se, for example by means of conventional mixing, granulating, coating, dissolving or 
lyophilizing processes. 

Preferably, solutions of the active ingredient, and in addition also suspensions or 
dispersions, especially isotonic aqueous solutions, dispersions or suspensions, are used, it 
being possible for these to be prepared before use, for example in the case of lyophilized 
compositions which comprise the active substance by itself or together with a carrier, for 
example mannitoi. The pharmaceutical compositions can be sterilized and/or comprise 
excipients, for example presen^atives, stabilizers, wetting agents and/or emulsifiers, 
solubilizing agents, salts for regulating the osmotic pressure and/or buffers, and tiiey are 
prepared in a manner known per se, for example by means of conventional dissolving or 
lyophilizing processes. The solutions or suspensions mentioned can comprise viscosity- 
increasing substances, such as sodium cari^xymetiiylcellutose, carboxymethylceliulose, 
dextran, polyvinylpyrrolidone or gelatin. 

Suspensions in oil comprise, as the oily component, the vegetable, synthetic or semi- 
synthetic oils customary for injection purposes. Oils which may be mentioned are, in 
particular, liquid fatty acid esters which contain, as the acid component, a long-chain fatty 
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acid having 8-22, in particular 12-22, carbon atoms, for example lauric acid, tridecylic acid, 
myristic add, pentadecylic add, palmitic acid, margaric add, stearic add, arachidinic add, 
behenic add or conres^x>nding unsaturated adds, for example oleic acid, elaidic add, euric 
add, brasidic acid or iinoleic add, if appropriate with the addition of antioxidants, for 
example vitamin E, ^-carotene or 3.5-di-tert-butyl-4-hydroxytoluene, The alcohol component 
of these fatty add esters has not more than 6 cart>on atoms and Is a mono- or polyhydric, 
for example mono-, di- or trihydric, alcohol, for example methanol, etf^anol, propanol, 
bulaiioi, or penlai>ol, or isomers Uiereof, but in particular giycoi and glyceroL Fatty add 
esters are therefore, for example: ethyl oieate, tsopropyl myristate, isopropyl palmitate, 
TabrafH M 2375" (poiyoxyethylene glycerol trioleate from Gattefossd. Paris). 'Labrafil M 
1944 CS' (unsaturated poiyglycolated glycerides prepared by an alcoholysis of apricot 
kernel oil and made up of glycerides and polyethylene glycol esters; Qattefossd, France), 
'Labrasor (saturated poiyglycolated glycerides, prepared by alcoholysis of TCM and made 
up of glycerides and polyethylene glycol esters; Gattefossd, Fiance) and^or 'Mtglyol 812" 
(triglyceride of saturated fatty adds of chain length Cs to C12 from HQIs AG, Gemnany), and 
in particular vegetable oils, such as cottonseed oil. almond oil, olive oil, castor oil. sesame 
oil, soybean oil and. in particular, groundnut oil. 

The preparation of the injection compositions is carried out in the customary manner under 
sterile conditions, as are bottling, for example in ampoules or vials, and dosing of the 
containers. 

For example, pharmaceutical compositions for oral use can he obtained by combining the 
active ingredient witti one or more solid carriers, if appropriate granulating the resulting 
mixture, and, if desired, processing the mixture or granules to tablets or coated tablet cores, 
if appropriate by addition of additional exdpients. 

Suitable carriers are, in particular, fillers, such as sugars, for example lactose, sucrose, 
mannitoi or sorbitol, cellulose preparations and/or calcium phosphates, for example 
tricaldum phosphate, or caldum hydrogen phosphate, and furttienmore binders, such as 
starches, for example maize, wheat, rice or potato starch, methylcellulose, hydroxypropyl- 
methylcellulose, sodium cari^oxymetiiylcellulose and/or polyvinylpyrrolidone, and/or. if 
desired, disintegrators, such as the abovementioned starches, and furthermore 
carboxymetiiyl-starch, crosslinked polyvinylpyrrolidone, alginic add or a salt thereof, such 
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as sodium alginate. Additional excipients are, in particular, flow regulators and lubricants, 
for example silicic acid, talc, stearic acid or salts thereof, such as magnesium stearate or 
calcium stearate, and/or polyethylene glycol, or derivatives ttiereof. 

Coated tablet cores can be provided with suitable coatings which, if appropriate, are 
resistant to gastric juice, the coatings used being, inter alia, concentrated sugar solutions, 
which. If appropriate, comprise gum arable, talc, polyvinylpyrrolidone, polyethylene glycol 
and'or titanium diodde, coating soiutions :n suitable organic solvents or solvent mixtures or, 
for the preparation of coatings which are resistant to gastric juice, solutions of suitatiie 
cellulose preparations, such as acetyicellulose phthalate or hydroxypropylmethylcellulose 
phthalate. Dyes or pigments can be admixed to the tablets or coated tablet coatings, for 
example for identification or for characterization of different doses of active ingre<fient 

Phanmaceutical compositions which can be used orally are also hard capsules of gelatin 
and soft, closed capsules of gelatin and a plasticizer. such as glycerol or sorbitol. The hard 
capsules can contain the active ingredient in the form of granules, for example mbced with 
fillers, such as maize starch, binders and/or lubricants, such as talc or magnesium stearate, 
and if appropriate stabilizers. In soft capsules, the active ingredient is preferably dissolved 
or suspended in suitable liquid excipients, such as greasy oils, paraffin oil or liquid 
polyethylene glycols or fatty add esters of ethylene glycol or propylene glycol, it likewise 
being possible to add stabilizers and detergents, for example of the pdyoxyethylene 
sorbitan fatty acid ester type. 

Other oral fonns of administration are, for example, syrups prepared in the customary 
manner, which comprise the active ingredient, for example, in suspended form and in a 
concentration of about 5 % to 20 %, preferably about 10 %, or in a similar concentration 
which results in a suitable individual dose, for example, when 5 or 10 ml are measured out 
Other fonns are, for example, also pulvenilent or liquid concentrates for preparing of 
shakes, for example in milk. Such concentrates can also be packed in unit dose quantities. 

Pharmaceutical compositions which can be used rectally are, for example, suppositories 
which comprise a combination of the active ingredient with a suppository t>ase. Suitatile 
suppository bases are, for example, naturally occurring or synthetic triglycerides, paraffin 
hydrocari^ons, polyethylene glycols or higher alkanols. 
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Compositions which are suitable for parenteral administration are, in particular, aqueous 
solutions of an active ingredient In water-soluble fomi, for example of a water-soluble salt, 
or aqueous injection suspensions, which comprise viscosity-increasing substances, for 
example sodium carboxymethylcellulose, sorbitol and/or dextran, and if appropriate 
stabilizers. The active ingredient can also be present here In the forni of a lyophilizate, if 
appropriate together with exdpients, and be dissolved before parenteral administration by 
addition of suitable sohrents. 

Solutions such as are used, for example, for parenteral administration can also be used as 
infusion solutions. 

Preferred preservatives are, for example, antioxidants, such as ascori:)lc add, or 
microbicides, such as sorbic add or benzoic add. 

Ointments are oil-in-water emulsions which comprise not more than 70 %, but preferably 20 
- 50 %, of water or aqueous phase. The fatty phase is, in particular, hydrocarbons, for 
example vaseline, paraffin oil or hard paraffins, which preferably comprise suitable hydroxy 
compounds, such as fatty alcohols or esters thereof, for example cetyl alcohol or wool wax 
alcohols, such as wool wax, to Improve the water-binding capadty. Emulslfiers are 
conresponding lipophilic substances, such as sorbitan fatty add esters (Spans), for example 
soriditan oleate and/or sorbitan isostearate. Additives to the aqueous phase are, for 
example, humectants, such as polyalcohols, for example glycerol, propylene glycol, soriOltol 
and/or polyethylene glycol, or such as presenmtives and odoriferous substances. 

Fatty ointments are anhydrous and comprise, as the base, in particular, hydrocarbons, for 
example paraffin, vaseline or paraffin oil, and furthemiore naturally occuning or semi- 
synthetic fats, for example coconut-fatty add triglycerides, or, preferably, hydrogenated oils, 
for example hydrogenated groundnut or castor oil, and furthemiore fatty add partial esters 
of glycerol, for exanq}le glycerol mono- and/or distearate, and, for example, the fatty 
alcohols, emuisifiers and/or additives mentioned in connection with the ointments which 
increase uptake of water. 
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Creams are oti-in-water emulsions which comprise more than 50 % of water. Oily bases 
used are, in particular, fatty alcohols, for example lauryl, cetyl or stearyl alcohol, fatty adds, 
for example palmitic or stearic add, liquid to solid waxes, for example isopropyl myristate. 
wool wax or beeswax, and/or hydrocarbons, for example vaseline (petrolatum) or paraffin 
oil. Emuisifiers are surface-active sut>stances with predominantly hydrophilic properties, 
such as conesponding rK)nionic emuisifiers, for example fatty add esters of polyalcohols or 
ethyleneoxy adducts thereof, such as polyglyceric add fatty add esters or polyethylene 
oorbttan fatty add esters (Tweens), and furthermore polyoxyeUiylane fatly alcoiioi ethers or 
polyoxyethylene fatty add esters, or corresponding ionic emuisifiers, such as alkali metal 
salts of fatty alcohol sulfates, for example sodium lauryl sulfate, sodium cetyl sulfate or 
sodium stearyl sulfate, which are usually used in the presence of fatty alcohols, for example 
cetyl alcohol or stearyl alcohol. Additions to the aqueous phase are, inter alia, agents which 
prevent the creams from drying out, for example polyalcohois, such as glycerol, sorbitol, 
propylene glycol and/or polyethylene glycols, and furthermore preservatives and odoriferous 
sut>stances. 

Pastes are creams and ointments having secretion-absorbing powder constituents, such as 
metal oxides, for example titanium oxide or zinc oxide, and furthermore talc and/or 
aluminium silicates, which have the task of binding the moisture or secretions present. 

Foams are administered from pressurized containers and are Tiquid oil-in-water emulsions 
present in aerosol form, hatogenated hydrocarilx}ns, such as chtorofluoro-lower alkanes, for 
example dichlorodifluoromethane and dichlorotetrafluoroethane, or, preferably, non- 
halogenated gaseous hydrocartK)ns, air, N2O or cartx)n dioxide being used as the 
propellent gases. The oily phases used are, inter alia, those mentioned above for ointments 
and creams, and the additives mentioned there are likewise used. 

Tinctures and solutions usually comprise an aqueous-ethanolic base to which, inter alia, 
polyalcohols. for example glycerol, glycols and/or polyethylene glycol, as humectants for 
redudng evaporation, and re-oiling substances, such as fatty add esters with lower 
polyethylene glycols, i.e. lipophilic substances which are soluble in the aqueous mixture as 
a substitute for the fatty substances removed from the skin witii tiie ethanol. and, if 
necessary, ottier excipients and additives, are admixed. 
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The invention also relates to a process or method for treatment of the disease states 
mentioned above, in particular those which respond to inhibition of p34'**^/cydin B"*'*^ 
idnase. The compounds of the formula I can be administered prophyfactically or 
therapeuticaliy as such or in the form of pharmaceutical compositions, preferably in an 
amount which is effective against the diseases mentioned, to a warm-blooded animal, for 
example a human, requiring such teatment the compounds being used, in particular, in the 
fcmri of phamiaceutica; compositions. A daily dose of about 0. 1 to about 5 g, preferably 
about 0.5 g to about 2 g* of a compound of the present invention is administered here for a 
body weight of atxnjt 70 kg. 



The following Examples sen^e to illustrate the invention without limiting the scope thereof. 
The short names and at>breviations used have the following meanings: 
Abbreviations: 

abs. absolute (anhydrous) 

APCI-MS: 'Atmospheric pressure chemical ionization* mass spectrum 



TLC-R, 


Ri value according to thin layer chromatography 


DMF 


dimethyiformamide 


DMPU 


1 ,3-dimethyl-3 ,4.5,6-tetfahydro-2(1 H)-pyrimidinone 


DMSO 


dimethyl sulfoxide 


EI-MS 


electron impact ionization mass spectroscopy 


sat 


saturated 


h 


hour(s) 


HPLC 


high pressure liquid chromatography 


HV 


high vacuum 


min 


minute(s) 


FAB^S 


"Fast Atom Bombardmenr mass spectroscopy 


MPLC 


column chromatography 


MS 


mass spectroscopy 


RT 


room temperature 


RE 


rotary evaporator 
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m.p. melting point 

Brine saturated sodium chloride solution 

TFA trifluoroacetic add 

THF tetrahydrofuran 
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Abbreviations for the NMR sp ectra riflta 
b broad 



d 



doublet 



J 



coupling constant 



s 



q 



m 



multiplet 

quartet 

singlet 



t tiiplet 

Mobile Phases Gradients): 
HPLC gracfients: 

GracWi 20 % 100 % a) In b) over a period of 1 1 minutes, then 5 minutes In 100 % b). 
Qrad2oe 20 % -> 100 % a) In b) over a period of 20 minutes, then 8 minutes in 100 % b). 
GraOaoo 20 % 100 % a) in b) over a period of 13 minutes, then 5 minutes in 100% b). 
Mobile phase a): acetonitrile + 0.1 % TFA; mobile phase b): Water. Column (250 x 4.6 mm) 
filled with 'reversed phase" material Cie-Nucleosil* (5 jim average particle size, silica gel 
derivatized covalently with octadecylsllanes, Macherey & Nagel, Duren, Gemiany). 
Detection by UV absorption at 254 nm. The retention times {t^ are stated in minutes, Row 
rate 1 ml/minute. 

Example 1: 250 mg (0.81 mmol) of 2-chloro-6-(3-chloro-phenyl-amino)-9-ethyl-9ffpurine are 
dissolved In 5.8 ml (97 mmol) of ethylenediamlne and the solution is heated under reflux for 
3 hours (oil bath temperature of 150 '^C). After cooling to room temperature, the reaction 
mixture is taken up in ethyl acetate (250 ml) and extracted with water (150 ml). The 
aqueous phase is extracted twee with ethyl acetate and the combined organic extracts are 
washed successively with saturated sodium bicarioonate solution, water and saturated 
sodium chloride solution and dried over magnesium sulfate. After filtration, the filtrate is 
concentrated under reduced pressure at 35 **C and the residue is dried under an HV. The 
cmde product is recrystallized from diethyl ether. 2-(2-Amino-ethyl-amino)-6-(3-chloro- 
phenylamino)-9-ethyl-9^fpurine is obtained; Rf = 0.22 (methylene chloridetmethanolrcon- 
centrated aqueous ammonium hydroxide solution = 900:100:1); FAB-MS: (M+H)*= 322; 
m.p. 79-80 **C. 
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The starting material is obtained as follows: 

Stage 1 .1 : 1.4 ml (13 mmol) of 3-chloro-aniiine are added to a suspension of 650 mg 
(3.44 mmol) of 2p6-dichloro-purine in 5 ml of 1-pentanoL The reaction mixture is stirred at 
100 **C (oil bath temperature) for 3 hours. After cooling to room temperature, the mixture is 
diluted with isopropanol and stinted at 10 ""C for 90 minutes. The precipitate is filtered off 
and rinsed with isopropanol and diethyl ether. The crystals are partitioned between 50 ml of 
2 N (two normai) sodium hydroxide solution, 100 mi of water and 700 mi of ethyl acetate. 
The aqueous phase is subsequently extracted twice with ethyl acetate. The combined 
organic extracts are washed twice with water and once with saturated sodium chloride 
solution and dried over sodium sulfate. After filtration, the filtrate is concentrated under 
reduced pressure. The crude product is stinted with diethyl ether and the crystals are dried 
at 50 under an HV. 2-Chloro-6-(3-chloro-phenyl-amino)-purine is obtained; Ri = 0.47 
(ethyl acetateihexane = 3:1); APCI-MS: (M+H)^ = 280; HPLC: U^grai 20/1) = 10.26 
minutes. 

Stage 1,2: 676 mg (2.413 mmol) of 2-chloro-6-(3-chloro-phenyl-amino)-purine are dissolved 
in 10 ml of abs. DMF by means of gentle heating. 375 mg (2.713 mmol) of potassium 
carbonate, followed by 0.97 ml (12.01 mmol) of ethyl iodide are added at room temperature. 
The reaction mixture is stinred at room temperature for 2 hours. When the reaction is 
complete, the reaction mixture is poured onto ice/water (60 ml) and stirred for 10 minutes. 
The inhomogeneous mixture is extracted three times with ethyl acetate. The combined 
organic extracts are washed twice with water and once with saturated sodium chloride 
solution and dried over magnesium sulfate. After filtration, the filtrate is concentrated under 
reduced pressure at 35 ''C and dried under an HV. The resulting cmde product (crystalline 
oil) is purified by crystallization from diethyl ether/hexane. 2-Chloro-6-(3-chloro-phenyl- 
amino)-9-ethyl-9/+purine is obtained; R( = 0.55 (ethyl acetate:hexane = 3:1); APCI-MS: 
(M+H)" = 308; HPLC: t«i(grad 20/1) = 12.40 minutes; m.p. 127-128X. 

Example 2: Analogously to Example 1 , 6-(3-chloro-phenylamino)-2-(di-t2-hydroxy-ethylh 
amino)-9-ethyl-9H-purine is obtained from 250 mg (0.81 mmol of 2-chloro-6-(3-chloro- 
phenyl-amino)-9-ethyl-9H-purine [described in Stage 1.1] and 10 g (95 mmol) of 
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diethanolamine; Ri = 0.29 (methylene chloride:methanol:concentrated aqueous ammonhjm 
hydroxide solution = 900:100:1); FAB-MS: {M+H)*= 377; m.p. 148-149 •C. 

Example 3: Analogously to Example 1. 2-(cis-2-amino-cyclohexy^amino)-6-(3-chloro- 
phenyl-amino)-9-ethyl-9H-purine is obtained from 250 mg (0.81 mmol) of 2-chloro-6-(3* 
chloro-phenyl-amino)-9-ethyl-9H-purine [described in Stage 1.1] and 5 ml (43 mmol) of (d.l)- 
ds-l^-dramino-cydohexane; Rf :=0.31 (methylene chloride:methanol:concentrated 
aqueous ammonium hydroxide solution = 900:100:1); FAB-MS: (M-i-H)^ = 386; m.p. Ill- 
112 

Example 4: 200 mg (0.58 mmol) of 2-chloro-6-(3-chloro-phenyl-amino)-9-fsoprx)pyl-9Af 
purine are dissolved In 6 ml (90 mmol) of ethylenediamine and the mixtu/e is heated under 
reflux for 3 hours (oil bath temperature of 150 **C). After cooling to room temperature, the 
reaction mixture is taken up in 250 ml of ethyl acetate and extracted with 150 ml of water. 
The aqueous phase is extracted twice with ethyl acetate and the combined organic extracts 
are washed with saturated sodium bicarbonate solution, water and saturated sodhim 
chloride solution and dried over magnesium sulfate. After filtration, the filtrate Is 
concentrated under reduced pressure at 35 'C and dried under an HV. 2-(2-Amino-ethyl- 
amino)-6-(3-chloro-phenyl-amlno)-9-lsopropyl-9H-purine is obtained; R| = 0.27 (methylene 
chloride:methanol:conoentrated ammonium hydroxide solution = 900:100:1); Ei*MS: (M+H)* 
= 346; m.p. 55-56 •C. 

The starting material is obtained as follows: 

gt8ge4Tl; 500 mg (1.78 mmol) of 2-chloro-6-(3-chloro-phenyl-amino)-purine are dissolved 
in a mixture of 29.5 ml of DMF/water (85/15) and 5 ml of dioxane by means of gentle 
heating. 870 mg (2.67 mmol) of caesium chloride, followed by 1.78 ml (17.8 mmol) of 
isopropyl iodide are added at room temperature. The reaction mixture is stinred at room 
temperature for 18 hours. To bring the reaction to completion, the reaction mixture is stinred 
at 45 •^C for a further 24 hours. When the reaction has ended, the reaction mixture is diluted 
with ethyl acetate, washed with water (2 times) and saturated sodium chloride solution and 
dried over magnesium sulfate. After filtration, the filtrate is concentrated under reduced 
pressure at 35 X and the residue is dried under an HV. The resulting cmde product is 
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purified by crystallization from diethyl ether/hexane, 2-Chloro-6-(3-chloro-phenyl-amino)-9- 
isopropyl-9Af purine is obtained; Rf = 0.46 (ethyl acetate); m.p. 128-129"^;. 

Example 5: Analogously to Example 1, 6-(3-chloro-phenyl-amino)-9-ethyl-2-[(R)-2- 
hydroxymethylpy^■ol^din-1-yll-9H^5urine is obtained from 250 mg (0.81 mmol) of 2-chloro-6- 
(3-chloro-phenyl-amino)-9-ethyl-9H-purine [described in Stage 1.2] and 5 ml (51 mmol of D- 
prolinol p.e. R(-H>roitnoq. The product is purified by digestion with ditsopropyl ether; Rf s 
0.52 (methylene chloridezmethanol = 9:1); m-p. 164-165 "tJ, 

Example 6: Analogously to Example 1, 2-(3-amino-propyl-amino)-6-(3-chioro-phenyl-amino)- 
9-ethyl-9/+purine is obtained from 308 mg (1 mmol) of 2-chloro-6-(3-chloro-phenyi-amino)- 
9-ethyl-9H-purine [described in Example 1, Stage 1.2] and 10.04 ml (120 mmol) of 1.3- 
diamino*propane. The product is purified by digestion with dilsopropyl ether; Rf = 0.52 
(methylene chioride:methanol:concenrated aqueous ammonium hydroxide solution = 
900:100:1); FAB-MS: (M+H)" = 346; HPLC: t«(grad 20/2) = 8.07 minutes. 

Example 7: Analogously to Example 1. 2-(trans-2-amino-cyclohexyl-amino)-6-(3-chloro- 
phenyl-amino)-9-ethyl-9ffpurine is obtained from 308 mg (1 mmol) of 2-chloro-6-(3-<:hloro- 
phenyl-amino)-9-ethyl-9H-purine [described in Stage 1 .2] and 6.0 ml (50 mmol) of (4/*)- 
trans-1 .2-diamino-cyclohexan6. The product is purified by digestion with diisopropyi ether; 
Rf s 0.19 (ethyl acetate:methanol:concentrated aqueous ammonium hydroxide solution = 
900:100:1); m.p. 99.4-100.5 •C. 

Examole 8: Analogously to Example 1, 2-(2-hydroxy-ethyl-amino)-6-(3-chloro-phenyl- 
amino)-9-ethyl-9ffpurine is obtained from 35 mg (0.01 mmol) of 2-chloro-6-(3-chloro- 
phenyl-amino)-9-ethyl-9ff purine and 1.0 ml of ethanolamine after 8 hours at 150 m.p. 
99-102 *C; R| = 0.3 (methylene chloride:methanol = 9:1). 

Examole 9: Analogously to Example 1, 2-(2-hydroxy-ethyl-amino)-6-(4-chloro-phenyl- 
amino)-7-ethyl-7H-purine is obtained from 172 mg (0.5 mmol) of 2-chloro-6-(4-chloro- 
phenyl-amino)-7-ethyl-7ffpurine [also additionally contains 2-chloro-6-(4-chloro-phenyi- 
amino)-9-ethyl-9H-purine] and 1.0 ml of ethanolamine after 12 hours at 110 ""C; m.p. 99- 
102**; Rf = 0.2 (hexaneiethyl acetate = 1:1). 
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The starting material is obtained as follows: 

Stage 9,1: 1.0 g (5*29 mmol) of 2,6-dichloro-purine is dissolved in DMF (20 ml) and treated 
with 152 mg (80%, 5.3 mmol) of sodium hydride and the mbcture is stinted at RT for 0.5 
hours. After addition of 0.42 ml (5.3 mmol) of ethyl iodide, the mixture is stin^ at 70 for 
3 hours, diluted with ethyl acetate (100 ml) and extracted with concentrated brine. The 
organic phase is dried (sodium sulfate) and concentrated and the residue is 
chromatographed (silica gel, methylene chloridemiethanol = 19:1). An oily mixture 
comprising 2,6-dichioro-7*ethyl-7Afpurine and 2,6-dichioro-9-ethyl-gH-purine is obtained. 

Stage 9.2: 465 mg (2.1 mmol) of the mixture of 2,6-dichloro-7-ethyl-7H^urine and 2.6- 
dichioro-9-ethyi-9Hi3urine are stin^ in butanol (5 ml) with 1.05 g (13 mmol) of 4-chioro- 
aniline at 100 **C for 8 tKHirs. After ciystallization from methylene chloride and diethyl ether, 
2-chloro-6-(4-chloro-phenyi*amino)-7-ethyl-7^urine and 2-chloro-6-(4-chloro-phenyl- 
amino)-9-ethyl-9H-purine are obtained as white crystals. 

Examole 10: Analogously to Example 1, 2*benzylamino-6-(3-chloro-phenyf-amino)-9-ethyl- 
P^fpurine is obtained from 154 mg (0.5 mmol) of 2-chloro-6-(3-chloroi>henyl-amino)*9- 
ethyl-9Hf>urine and 1.09 ml of benzylamine after 3.5 hours at 140 ^; m.p. 88-90 ••C, FAB- 
MS: (M+H)* = 379. 

Example 11: Analogously to Example 1, 2-(2-phenyl-ethyl-amino)-6-(3-chloro-phenyl- 
amino)-9-ethyl-9H-purine is obtained from 189 mg (0.613 mmol) 2-chloro-6-(3-chloro- 
phenyl-amino)-9-ethyl-9Hi>urine and 1.2 ml 2-phenyl-ethylamine after 16 hours at 130 "C; 
m.p. 151-152 •C; FAB-MS: (M+H)* = 393. 

Example 12: Analogously to Example 1 , 2-(3-methoxy-propyl-amino)-6-(3-chloro-phenyl- 
amino)-9-ethyl-9H-purine is obtained from 182 mg (0.591 mmol) of 2-chloro-6-(3-chloro-phe- 
nyl-amino)-9-ethyl-9Hi>urine and 1.2 ml of S-methoxy-propylamine after 3 hours at 120 •C; 
m.p. 93-94 FAB-MS: (M+H)^ = 361. 
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Example 13: Anaiogousiy to Example 1, 6-(3-chloro-phenyl-amino)-9-ethyl-2-(2-furfufyl- 
amino)-9H-purine is obtained from 200 mg (0.65 mmol) of 2-chloro-6-(3H:hloro-phenyi- 
amino)-9^thyl-9H-purine and 1 2 ml of 2-furfurylamine (freshly distilled) after 5.5 hours at 
125 •C; m.p. 82-84 •C; FAB-MS: (M+Hf = 369. 

Example 14: Analogously to Example 1, 2-(2-piperklino-ethyl-amlno)-6-(3-chloroi)henyl- 
amino)-9-ethyl-9H-purine is obtained from 200 mg (0,65 mmol) of 2-chloro-6-(3-chloro-phe- 
nyl-amino)-9-ethyl-9H-punne and 1.2 ml 2-piperidino-ethylamine after 2 hours at 125 ^ 
FAB-MS: {MiHy- 400; R| = 0^2 (methylene chloride:methanoi = 9:1). 

Example 15: Analogously to Example 1, 2-(tetrahydrofurfuryl-amino)-6-(3-chloro-phenyl- 
amino)-9-ethyl-9H-purine is obtained from 200 mg (0.65 mmol) of 2-<*lorc>-6-(3-chloro-phe- 
nyl-amino)-9-ethyl-9H^>urine and 1.5 g of tetrahydrofurfurylamine after 12 hours at 100 
m.p. 84-86 ^C. FAB-MS: (M-i-H)* = 373. 

Example 16: Analogously to Example 1, 2-[2-(2-pyridyl)-ethyl-amino]-6-(3-chloro-phenyl- 
amino>-9-ethyl-9Hi)urine is obtained from 200 mg (0,65 mmol) of 2-chloro-6-(3-chloro- 
phenyl-amino)-9-€thyl-9/+purine and 1.2 ml of 2-(2-amino-ethyl)-pyridine after 1.5 hours at 
125 **C; m.p. 152-153 X, FAB-MS: (M+H)* = 394. 

Example 17: Analogously to Example 1, 6-(3-chloro-phenyl-amino)-2-[2-(4-morpholinyl)- 
ethyl-amino)-9-ethyl-9/f purine is obtained from 200 mg (0.65 mmol of 2-chloro-6-(3-chloro- 
phenyl-amino)-9-ethyl-9H-purine and 1.5 ml of 4-(2-amino-ethyl)-morpholine after 14 hours 
at 100 °C; FAB-MS: (M+H)*= 402; Rf = 0.63 (methylene chloridermethanol = 9:1). 

Example 18: Analogously to Example 1, 2-[4-(2-amino-ethyl)-piperidin-1-yll-6-(3-chloro- 
phenyl-amino)-9-ethyl-9Hf)urine is obtained from 200 mg (0.65 mmol) of 2-chloro-6-(3- 
chloro-phenyl-amino)-9-ethyl-9H-purine and 1.5 g of 4-(2-amino-ethyl)-piperidine after 1.5 
hours at 100 ^C; m.p. 182-184 ^C; FAB-MS: (M+H)* = 400. 

Example 19: Analogously to Example 1, 2-I4-(2-amino-ethyl)-pipera2in-1-yl]-6-(3-chloro- 
phenyl-amino)-9-ethyl-9H-purine is obtained from 200 mg (0.65 mmol) 2-chloro-6-(3-chloro- 
phenyl-amino)-9-ethyl-9H-purine and 1.5 g of 1-(2-amino-ethyl)-piperazine after 20 hours at 
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40 *»C; FAB-MS: (M+H)" = 401; R, = 0.48 (methylene chloridermethanolrconcentrated 
aqueous ammonia solution = 90:10:1 ). 

Example 20: Analogously to Example 1, 2-[2-(3-indolyl)-ethyl-amlnoH-(3H:h!oro-phenyl- 
amino)-9-ethyl-9Wi)urine is obtained from 200 mg (0.65 mmol) of 2-chloro-6-(3-chtoro-phe- 
nyl^niino)-9-ethyl-9H-purine and 1.5 g of tryptamine after 1.5 hours at 130 '^C; m.p. 106- 
108 *»C; FAB-MS: (M+H)^ « 432. 

Example 21; Analogously to Example 1, 2-(2-thio-ethyl-amlno)-6-(3-chlofoi>henyl-amino)-9- 
ethyl-9Hi)urine is obtained from 200 mg (0.65 mmol) of 2-chloro-6-(3-chloro-phenyl-amino)- 
9-ethyt-9Afpurine and 600 mg of cystamine in 3.0 ml of n-amyl alcohol after 20 hours at 
140 '^C; m.p. 124-127 X. FAB-MS: (M+H)* = 349. 

Example 22: Analogously to Example 1, 6-{3-chloro-phenyl-amino)-2-([1-hydroxy-cydohex- 
1-yll-methylamino)-9-ethyl-9/^purine is obtained from 200 mg (0.2 mmol) of 2-chloro-9- 
ethyi-9^purine and 1000 mg of 1-(amlnomethyl)-cyclohexan-1-ol after 14 hours at 120 
m.p. 143-145 **C, FAB-MS: (M+H)"^ = 401. 

.Example 23: Analogously to Example 1, 6-(3-chloro-phenylamino)-9-ethyl-2-plpera2ino-9W- 
purine is obtained from 308 mg (1 mmol) of 2-chloro-6-(3-chloroi)henyl-amino)-9-ethyl-9f^ 
purine [described in Stage 1 .2] and 258 mg (3 mmol) of piperazine in 10 ml of xylene. TTie 
product is purified by digestion with diisopropyl ether and hexane; Rf = 0.44 (ethyl 
acetate:methanol:concentrated ammonium hydroxide solution = 900:100:1); FAB-MS: 
(M+H)+ = 358; m.p. 181.5-182.5 'C. 

Example 2,4: 200 mg (0.58 mmol) of 2-chloro-9-ethyl-6-(3-trifluoromethyl-phenyl-amino)-9W- 
purine and 2 ml of 3-amino-1-propanoi are stirred at 140 'C for 2 h and the mixture is 
allowed to cool and is diluted with 60 ml of ethyl acetate. The organic phase is washed with 
water and dried over sodium sulfate. After removal of tiie solvent, the residue is 
recryslallized from etiiyl acetate and diethyl ether. 9-Ethyl-2-(3-hydroxy-propyl-amino)-6- 
(3-trifluoromettTyl-phenyl-amino)-9Hi)urine is obtained; m.p. 136-137 "*C; FAB-MS: (M+H)+ = 
381; Rf = 0.7 (ethyl acetate:mettianol = 9:1). 
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The starting material is obtained as follows: 

Stage 24.1: 1 .9 g (10 mmol) of 2,6-dichloro-purine and 8.05 g (50 mmol) of 3- 
trifluoromethyl-aniline (Ruka, Buchs, Switzerland) in 60 ml of n-butanbl and 3 ml of DMF are 
stinred at 60 ''C for 6 h. 50 ml of etfiyl acetate are added to the cooled reaction solution and 
the precipitate is filtered off and further stirred in 40 ml of isopropanol at 40 ""C for 60 min. 
After filtration with suction and drying, 2-chloro-6-(3-trifiuoromethyl-phenyi-amino)-purine is 
obtained; m.p. 248-250 '^C; FAB-MS: (M+H)^ ^ 314; Rf = 0.45 (methylene chloride:methanol 
= 95:5). 

Stage 24,2: A mixture comprising 1g (3.2 mmol) of 2-chloro-6-(3-triflupromethyl-phenyl- 
amino)-purine, 1.7 g (5.1 mmol) of caesium carix>nate and 2.1 ml (25.6 mmol) of ethyl 
iodide in 7 ml of dioxane/Water/DMF (8:22) is stinred at RT for 1 8 h. It is then diluted with 
ethyl acetate and the organic phase is washed witti water. This phase is separated off and 
dried over sodium sulfate. After removal of the solvent, the residue is recrystaliized from 
ethyl acetate and diethyl ether. 2-Chloro-'9-ethyl-6-(3-trifluoromethyl-phenyl-amino)-9H- 
purine is obtained; m.p. 129-130*C; FAB-MS: (M+H)* = 342; Rf = 0.6 (methylene 
chloride:methanol = 9:1 ), 

Example 25: Analogously to Example 24, 9-ethyl-2-(3-hydroxy-propyl-amino)-6-[3- 
[(3^ydroxy'propyl)-aminocari^onyl]-2-methyl-phenyl-amino]-9/^urine is obtained from 
140 mg (0.4 mmol) of 2-chloro-6-(3-ethoxycart>onyf-2-methyl-phenyl-amino)-9-ethyl-9/f 
purine and 1.5 ml of 3-amino-1-propanol after 4 h at IIO^C; m.p. 138-142'C; FAB-MS: 
(M+H)* = 428; Rf = 0.7 (methylene chloride:mettianol = 7:3). 

The starting material is obtained as follows: 

Stage 25.1: Analogously to Stage 104.1, 2-chloro-6-(3-eflioxycartx)nyl-2-methyl-phenyl- 
amino)-purine is obtained from 1.2 g (6.4 mmol) of 2,6-dichloro-purine and 1.5 g (9.1 mmol) 
of ethyl 3-amino-2-methyl-benzoate (prepared by ttie method of Fringuelli etal., 
Tetrahedron 1969, 25, 4249) in 25 ml of n-butanol after stirring at 75 for 48 h; m.p. 235- 
236 •C; FAB-MS: 318 (M+H)*; Rf = 0.5 (mettiylene chloride: methanol = 9:1). 



W097/K452 



PCT/EPM/D4S73 



-52- 



Staqe25.2: Analogously to Stage 24^. 2-chlofD-6-(3-ethoxycart)onyl-2-methyl-phenyl- 
amino)-9-ethyI-9/fpurine is obtained from 500 mg (1.57 mmol) of 2-chloro-6-(3-ethoxy- 
cartJonyl-2-methyl-pfienyl-amino)-purine, 1.01 g (3.15 mmol) of caesium cart»nate and 
1.3 ml (15 mmol) of ethyl iodide in 20 ml of DMF/water (9:1) after 6 h at FIT; m.p. 142- 
144-C: FAB-MS: (M+H)* = 346; Rf = 0.5 (ethyl acetate:acetone = 12:1). 

&ff?mPl? 2S: Analogously to Stege 24J2. 2-(3-hydroxy-propyJ-amino)-6-(3-melhoxy-ptienyl- 
amino)-9-ethyl-9H-purine Is obtained from 100 mg (0.32 mmol) of 2-(3-hydroxy-propyl- 
amino)-6-(3-methoxy-phenyl-amino)-purine, 208 mg (0.64 mmol) of caesium carbonate and 
250 mg (1 .6 mmol) of ethyl iocEde in 4 ml of DMF/Water (9: 1 ) after 48 h at RT; m.p. 
130-131 'C; FAB-MS: (M+H)+ = 343; Rf = 0.55 (methylene chloiide:methanol = 9:1). 

The starting material is obtained as follows: 

?^ftqa29,1; Analogously to Stage 24.1. 2-chloro-6-(3-methoxyi9henyl-amino)-purine is 
obtained from 1 .9 g (10 mmol of 2,6-dichloro-purlne and 1 .5 g (12 mmol) of m-arasldine 
(Fluka, Buchs, Switzerland) in n-butanol/DMF (18:3) after stirring at 50 for 4 h; m.p. 
245-246 "C; FAB-MS: (M+H)* = 276; Rf = 0.75 (methylene chloride:methanoi = 8:2). 

Stage 26.2: Analogously to Example 24. 2-<3-hydroxy-propyl-amino)-6-(3-methoxy-phenyl- 
amino)-purine is obtained from 0.96 g (3.5 mmol) of 2-chloro-6-(3-methoxy-phenyl-amino)- 
purine and 8 ml of 3-amino-1-propanol after stirring at 150 for 5 h; m.p. 199-200 "C; 
FAB-MS: (M+H)* = 315; Rf = 0.15 (methylene chloride: methanol = 9:1). 

Example 27: Analogously to Stage 24.2, 2-(3-hydroxy-propyl-amino)-6-(3-methoxy-phenyl- 
amino)-9-isopropyl-9W-purine is obtained from 180 mg (0.57 mmol) of 2-(3-hydroxy-propyl- 
amino)-6-{3-methoxy-phenyl-amino)-purine (of. Stage 26.2). 372 mg (1.14 mmol) of caesium 
carbonate and 0.3 ml (0.003 mmol) of isopropyl iocfide in 5 ml of DMF/water (9:1) after 16 h 
at 60 "C; m.p. 128-129 "C; FAB-MS: (M+H)* = 357; R( = 0.5 (CH2Cl2:methanol = 9:1). 

Example g8: Analogously to Stage 24.2, 9-(2-hydroxy-ethyl)-2-(3-hydroxy-propyl-amino)-6- 
(3-methoxy-phenyl-amlno)-9/fpurine is obtained from 180 mg (0.57 mmol) of 2-(3-hydroxy- 
propyl-amino)-6-(3-methoxy-phenyl-amino)-purine (of. Stage 26.2). 372 mg (1.14 mmol) of 
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caesium carbonate and 0.33 ml (3 mmoi) of 2-iodo-ethanol in 5 ml of OMF/water (9:1) after 
18 h at 60 •C: m.p. 132-133 ^C; FAB-MS: (M+H)+ = 359; Rf = 0,5 (CHaCfemethanol r= 9:1). 

Example 29: Analogously to Example 24. 9-ethyl-2-[2-(4Hmidazolyl)-elhyl-amtno]-6-(3- 
methoxy-phenyl-amino)-9H-purine is obtained from 91 mg (0.3 mmol) of 2-chloro-9-ethyl- 
6-(3-methoxy-phenyl-amino)-9Afpurine and 1.1 g (10 mmol) of 2-(4-imidazolyl)-ethylamine 
(Ruka. Buchs, Switzerland) after 2 h at 120 ^C; FAB-MS: (M+H)+ « 379; Rf = 0.15 
{CH2Ci2:iYiett'iaAioi s 9:1). 

The starting material is obtained as follows: 

Stage 29.1: Analogously to Stage 24.2, 2-chloro-9-ethyl-6-(3-methoxy-phenyl-amino)-9H- 
purine is obtained from 1.5 g (5.44 mmol) of 2-chloro-6-(3-methoxy-phenyl-amino)-purine 
(cf. Stage 26.1), 8.5 g (54.4 mmol) of etfiyl iodide and 2.6 g (8.1 mmol) of caesium 
carbonate in 45 ml of dioxane/water/DMF (8:15:85) after 6 h at RT; m.p. 158-159 •'C; FAB- 
MS: (M+H)* = 303; Rf = 0.65 (CH2Cl2:methanol = 9:1). 

Example 30: Analogously to Example 24, 2-(3-hydroxy-propyl-amino)-6-(3,4,5-trimethoxy- 
phenyl-amlno)-9-methyl-9Hiiurine is obtained from 70 mg (0.2 mmol) of 2-chloro-9-methyl- 
6-(3,4.5-trimethoxy-phenyl-amino)-9Hi)urine and 0.23 ml (1.5 mmol) of 3-amlno-1-propanol 
after 2 h at 150 •'C; m.p. 166-167 ^C; FAB-MS: (M+H)* = 389; Rf = 0.35 (CH2Cl2:methanol =: 
9:1). 

The starting material is obtained as follows: 

StaQe30.1: Analogously to Stage 24.1. 2-chloro-6-(3,4,5-trimethoxy-phenyl-amino)iDurine is 
obtained from 1.5 g (7.9 mmol) of 2,6-dichloro-purine and 1 .45 g (7.9 mmol) of 3,4,5- 
trimethoxy-aniline (Ruka. Buchs. Switzertand); m.p. 265 X; FAB-MS: (M+H)* = 336; Rf = 
0.3 (CHzCfemethanol = 9:1 ). 

Stage 30.2: 168 mg (0.5 mmol) of 2-chlorG-6-{3,4.5-trimethoxy-phenyl-amfno)-purine, 
103 mg (0.75 mmol) of potassium cari^onate and 0.156 ml (2.5 mmol) of methyl iodide are 
stirred in 3 ml of dimethylformamide at room temperature for 5 h. 30 ml of ethyl acetate are 
added to the slightly cloudy reaction solution and the mixture is extracted with water. The 
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organic phase is dried over sodium sulfate. After removal of the solvent, the residue is 
recrystallized from ethyl acetate and diethyl ether. 2-Chloro-6«{3,4.5-trimethoxy-phenyl- 
amino)-9-methyl-9/+purine is obtained; FAB-MS: (M+H)* = 350; Rf = 0.6 (CH2Ci2:methanol 
= 9:1). 



Example 31: The following compounds of the fomiuia t are obtained analogously to tfie 
processes described In this text 

a) 2-{(3-aminometh"y^ph5ny!)^^nethy^^no]-€-(3^k)ro-^ 

b) 2-<2-n)ethylamlno-6thyl-amino)-6-(3H4iloixHphenylamino)-9-^ and 

c) 2-[2-<2-^ino-ethyl-amino)-ethyl-amino]-6-(3-c^ 

Example 32: Dry capsules 

5000 capsules, each of which contain 0^ g of one of the compounds of the formula I 
mentioned in the preceding or following Examples as active ingrecfient, are prepared as 
follov^: 



Composition 

Active ingredient 1 250 g 

Talc 180g 

Wheat starch 1 20 g 

Magnesium stearate 80 g 

Lactose 20g 



Preparation process: The powdered substances mentioned are pressed through a sieve of 
mesh width 0.6 mm. Portions of 0.33 g of the mixture are transferred to gelatin capsules 
with the aid of a capsule-filling machine. 

Example 33: Soft capsules 

5000 soft gelatin capsules, each of which contain 0.05 g of one of the compounds of tiie 
formula I mentioned in the preceding or following Examples as active ingredient are 
prepared as follows: 



Composition 



wo 97/16452 



PCr/EP96/04573 



-55- 



Active ingredient 
Lauroglycol 



250 g 



2 litres 



Preparation process: The powdered active ingredient is suspended in Lauroglykol* 
(propylene glycol laurate, Gattefoss6 S.A., Saint Priest, France) and ground in a wet- 
pulverizer to a particle size of about 1 to 3 pm. Portions of in each case 0.419 g of the 
mixture are then transfen^ed to soft gelatin capsules by means of a capsule-filling machine. 

Examole 34: Soft caosules 

5000 soft gelatin capsules, each of which contain 0.05 g of one of the compounds of the 
formula I mentioned in the preceding or following Examples as active ingredient, are 
prepared as follows: 

CoRlposition 

Active ingredient 250 g 
PEG 400 1 litre 

Tween 80 1 litre 

Preparation process: The powdered active ingredient is suspended in PEG 400 
(polyethylene glycol of Mr between about 380 and about 420, Ruka, Switzerland) and 
Tween* 80 (polyoxyethylene sorbttan monolaurate. Atlas Chem. Ind.. Inc., USA, supplied by 
Ruka, Switzeriand) and ground in a wet-pulverizer to a particle size of about 1 to 3 pm. 
Portions of in each case 0.43 g of the mixture are then transferred to soft gelatin capsules 
by means of a capsule-filling machine. 

Example 35 : Analogously to Example 1, 2-(cis-2-amino-cyclohexyl-amino)-6-(3-chloro- 
phenyl-amino)-9-ethyl-9H-purine (cf. Example 3) is obtained from 539 mg (1.75 mmol) of 2- 
chloro-6-(3-chloro-phenyl-amino)-9-ethyl-9H-purin.e [described in Stage 1.2) and 3.32 ml 
(28.6 mmol) of ds-1 ,2-diamino-cydohexane after 6 h at 1 50*C, in the form of the 
enantiomeric mixture which is split into the two enantiomers by means of high pressure 
liquid chromatography by a chiral stationary phase (Chiralpak* AD, silica gel, 20 pm. Daicel, 
Chemical Industry Tokyo, Japan). 2-{(2S,1R)-2-Amino-cydohexyl-amino]-6-(3-chloro-phenyl- 
amino)-9-etiiyl-9H-purine (preliminary assignment of the absolute stereochemistry); 
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[alo^ = +8.6** [methanol, c = 1] and 2-[(2R,1S)-2-amin<H:yclohexyl-amino)-6-(3-chk>ro- 
phenyl-amino)-9-ethyl-9H-purine (preliminary assignment of the absolute stereochemistry); 
(a]D^ = -8.8' [methanol, c = 1] are obtained. The other physical data are identical to those 
given in Example 3. 

Example 36 : Analogously to Example 1, 6-(3-chloro-phenyl-amlno)-9-ethyl-2-(2-hydroxy- 
methyH;>iperidin-1-ylh9Hi>urine is obtained from 308 mg (1.00 mmd) of 2-chloro^ 
(3-ch;oroi5h6^y!-amino)-3-ethy^-9^/i>urine [described in Stage 1^] and 2.30 g (20 mrnol) of 
racemic 2i>iperidinemethanol after 7.75 h at 150"C; m.p. 184 X; FAB-MS: (M+H)+ = 387; 
HPLC: t« (gradm) = 14.17 minutes. 

Example gj: Analogously to Example 1, 2-[(2R,1R)-2-amino-cyclohexyl•aminoH-(3<hloro- 
phenyl-amino)-9-ethyl-9ff purine is obtained from 539 mg (1 .75 mmd) of 2-cMoro-6- 
(3-chloro-phenyl-amino).9-ethyl-9Hpurine (described in Stage 1.2] and 3.26 g (28.6 mmoi) 
of (1R^R)(.)-1 ,2-diamino-cyclohexane after 6 h at 1S0*C and purification by means of 
column chromatography and digestion in diisopropyl ettien m.p. 151.9 •C; FAB-MS: (M+H)+ 
= 386; HPLC: (gradaoe) = 10.14 minutes, [ajo* = -36.3' [methanol, c = 1]. 

B^ample 38: Analogously to Example 1, 2-(trans-4-amino-cyclohexyl-amino)-6-(3-chloro- 
phenyl-amino)-9-ethy|.9Hi)urine; FAB-MS: (M+H)+ = 386; HPLC: (gradaaz) = 8.47 
minutes, and 2-(cls-4-amino-cydohexyl-amino)-6-(3-chloroi>henyl-amlno^9-ethy^^ 
FAB-MS: (M+H)+ = 386; HPLC: tn^ (grad2Qf2) = 9.37 minutes are obtained from 308 mg 
(1.00 mmoI) of 2-chloro-6-(3-chloro-phenyl-amino)-9-ethyi-9ffpurine [descn'bed in Stage 
1 .2] and 3.26 g (28.6 mrnol) of 1 .4-dlamino-cyclohexane (ds/trans mixture) after 25 h at 
lOO^C and purification by means of column chromatography. 

Example 39; Analogously to Example 1, 2-(trans-3-aminO'Cydohexyl-amino)-6-(3-chloro- 
phenyl-amino)-9-ethyl-9Hi)urine; FAB-MS: (M+H)+ = 386; HPLC: t^et (gradjows) = 9.32 
minutes, and 2-(ds-3-amino<cydohexyl-amino)-6-(3-chloro-phenyl-amino)-9-ethyl-9Afpurine; 
FAB-MS: (M+H)+ = 386; HPLC: t„rt (gradzo^) = 9.19 minutes, are obtained from 308 mg 
(1.00 mmol) of 2-chloro-6-(3-chloro-phenyl-amino)-9-ethyl-9H-purine [described in Stage 
1.2] and 3.26 g (28.6 mmol) of 1.3-diamino-cydohexane (cis/trans mixture) after 13 h at 
100**C and purification by means of column chromatography. 
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Example 40: Analogously to Example 1 . 6-(3-chloro-phenyl-amino)-9-ethyi-2-((S)-2- 
hydroxymethyi-pyrroiidiiv1-yl]-9ff purine Is obtained from 250 mg (0.81 mmol) of 2-chloro-6- 
(3-chloroi3heriyl-amino)-9-ethyl-9Hi3urine [described in Stage 1.2] and 2.5 ml of Li>rolinol 
p.e. S(-)-proltnol] after 5 h at 60*^0 and purification by means of column chromatography 
and digestion in diisopropyl ether; m.p. 169'C: FAB-MS: (M+H)+ = 373, HPLC: t,^ (gradaois) 
= 13.78 minutes. 

Example 41: Analogously to Example 1 , 2-(<mns-2-amino-cyciohexyl-amino}-6-(3-chloro 
phenyl-amino)-9-ethyl-9ffpurine is obtained from 539 mg (1.751 mmol) of 2-chloro-6-(3- 
chloro-phenyl-aminoV9-ethyt-9/^urine [described in Stage 1.2] and 3.266 g of (1S^S)-(+)- 
l^-diamino-cydohexane after 6 h at 150*^0 and purification by means of column 
chromatography; m.p. 152.3*^0; FAB-MS: (M+H)+ = 386; HPLC: (gradaoe) = 10.18 
minutes. 

Example 42: Analogously to Example 1. 2-[3-amino-phenyiamtno]-6-(3-chioro-phenyl- 
amino)-9*ethyl-9H-purine is obtained from 308 mg (1.0 mmol) of 2-chloro-6-(3-chloro- 
phenyl-amino)-9-ethyl-9H-purine [described in Stage 1.2] and 324 mg of 1,3- 
phenylendiamine in 10 ml of n-butanol after 72 h at 135 ''C in a glass pressure reactor and 
purification by means of column chromatography and digestion in dnsopropyi ether; m.p. 
205-C; FAB-MS: (M+H)+ = 380; HPLC: t^ (gradaoa) = 10.36 minutes. 

Example 43: Analogously to Example 1, 2-(adamant-1-yiamino)-6-(3-chlofo-phenyl-amino)- 
9-ethyl-9fff)urine is obtained from 308 mg (1.0 mmol) of 2-chtoro-&<3*chioro-phenyi- 
amino)-9-ethyl-9H^rine [described in Stage 1.2] and 2.27 g (15 mmol) of 1-amino- 
adamantane in 10 ml of n-butanol after 72 h at 150**C, followed by a further addition of 
1 .14 g of 1-amino-adamantane and further reaction for 24 h, after purification by means of 
column chromatography (MPLC); FAB-MS: (M+H)t = 423; HPLC: (gradaoa) = 18.56 
minutes. 

Example 44: Analogously to Example 1, 6-(3-chloro-phenyl-amino)-9-ethyl-2-([N^-methyl]-2- 
amino-ethyl-amino)-9/fpurine Is obtained from 616 mg (2.0 mmol) of 2-chloro-6-{3-chloro- 
phenyl-amino)-9-ethyl-9H-purine [described in Stage 1.2] and 8.6 ml of N ^-methyl- 
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ethylendiamlne after 18 h at 45 ^'C and purification by means of column chromatography; 
m.p. 162.2**C; FAB-MS: (M+H)+ = 346. HPLC: t^^ (gradboe) = 9.50 minutes. 

Example 45: Analogously to Example 1, 2-[(R)-(-)-2-cafbamoyl-pyrrolidin-1-yl]-6-(3-chloro- 
phenyl-amino)-9-ethyl-9W-purine is obtained from 616 mg (2.0 mmol) of 2-chloro-6-(3- 
chloro-phenyl-amlno)-9-ethyl-9A+purine (described In Stage 1^], 456 mg (4.0 mmol) of 
D-prolinamlde p.e. (R)-(-)-prolinamide] and 0.328 ml (2.2 mmol) of 1.8-diazabicyclo- 
[5.4.0]undeo-7-en6(1.5-5) (= DBU) in 2-5 ml of dimethyl sulfoxide after 23 h at 65'C; m.p. 
> 230^0: FAB-MS: (M+H)+ = 386; HPLC: t«, (gradac) = 11 .59 minutes; [ak^ = + 4.y 
[DMSO. 0 = 0.51]. 

Example 46: A suspension of 56 mg (1 .47 mmol) of ljAIH4 in 2 ml of abs. THF is added to 
a suspension of 150 mg of 2^(R)-(-).2-carbamoyH>ynolldln-1-yl]-6-(3^or^ 
9-ethyl-9/^rine (of. Example 45) inIO ml of abs, THF and the mbcture is stirred at 80 
for 22 h. After further addition of 56 mg of UAIH4, the mixture is allowed to react further for 
18 h. 5 ml of WATER are then added dropwise, with ice/Water cooling, and the reaction 
mixture is then poured onto 50 ml of iceAvater. The mixture is extracted three times with 
ethyl acetate. The comtxned organfe extracts are washed twice with water and once with 
saturated sodium chloride solution and dried over magnesium sulfate. After filtration, the 
filtrate is concentrated under reduced pressure. The resulting crude product (oil) is purified 
by means of column chromatography and digestion in diisopropyl ether. 2-t(R)-2- 
Aminomethyl-pyrTolidin-1-yl}-6-(3K:hloroi)henyl-amino)-9-ethyl-9A^ is obtained; m.p. 
126.129«'C; FAB-MS: (M+H)+ = 372, HPLC: t^^ (gradavz) = 11.09 minutes. 

Example 47: Analogously to Example 1 , 2-(2-amino-propyl-amlno>-6-(3-chlorophenyl- 
amino)-9-ethyl-9/+purine is obtained from 308 mg (1 .0 mmol) of 2-chloro-6-(3-chloro- 
phenyl-amino)-9-ethyl-9rti>urine [described In Stege 1J2] and 2.44 ml of 1,2-diamino- 
propane after 17 h at 60 ^C, followed by 6 h at 120X and purification by means of column 
chromatography; m.p. 1 19-120**C; FAB-MS: (M+H)+ = 346, HPLC: U (gradzoe) = 8.85 
minutes. 



Example 48: Analogously to Example 1, 6-(3-chloro-phenyl-amino)-9-ethyl-2-(3- 
formylaminoi3iperidin-1-yl)-9Hi}urine is obtained from 308 mg (1.0 mmol) of 2-chloro-6-(3- 
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chloroi)henyi-amirK>)-9-ethyl-9ffpurin6 [described in Stage 1^]. 190 mg (1.1 mmol of 3- 
amino-piperidine dihydrochloride and 0.314 ml (2.1 mmol) of 1.8<liazabicydo[5.4.0]undec- 
7-ene(1.5-S) (= DBU) in 7.5 mi of dimethylfonmamide In a glass pressure reactor after 40 h 
at 150 '^C and purification by means of column chromatograptiy (MPLC); m.p. 184.3'*C; 
FAB-MS: QJMi)^ = 400; HPLC: tn^ (gradate) = 12.56 minutes. 

Example 49: Analogously to Example 1 , 2-[(S)-1-cart)amoyl-ethytaminol-6-(3-chloro-phenyl- 
am5nor9-ethyl-9W-purine is obtained from 308 mg (1.0 mmol) of 2-cJiloro-6-(3-chioro- 
phenyl-amino)-9-ethyt-9H-purine [described in Stage 1J2], 137 mg (1.1 mmol) of L- 
alaninamide tiydrochloride [i.e. (S)-(+)-2-amino-propionamidel and 0.314 ml (2.1 mmol) of 
1,8-dia2abicydo[5.4.0]undec-7-ene(1.5-5) (= DBU) In 3.0 ml of dimethyl sulfoxide in a glass 
pressure reactor after 42 ti at 140 ^"0 and purification by means of column chromatography 
(MPLC) and digestion In diisopropyl ethen m.p. 117-12rC; FAB-MS: (M+H)+ =: 360; HPLC: 
trai (gradaoa) - 9.88 minutes. 

Example SO: Analogously to Example 1, 2-(2-amino-2-methyl-propyl-amino)-6-(3-chlorD- 
phenyl-amino)-9-ethyl-9H-purine hydrochloride is obtained from 462 mg (1.5 mmol) of 
2-chloro-6-(3-chloro-phenyl-amino)-9-ethyt-9Afpurine [described in Stage 1.2] and 4.45 ml 
of 1.2-diamino-2-methyH>ropane after 8 h at 120'C. followed by 14 h at OO^'C and 
purification by means of column chromatography; m.p. 196*^0; FAB-MS: (M+H)+ = 360; 
HPLC: twi (grad2iyz) = 9.27 minutes. 

Example 51: Analogously to Example 1, 6-(3-chloro-phenyl-amino)-9-ethyl-2-[imida2o!-1-yl]- 
9/fpurihe is obtained from 308 mg (1.0 mmol) of 2-chloro-6-(3-chlora-phenyl-amino)-9- 
ethyh9H-purine [described in Stage 1 2] and 1 .95 g of imidazole in a glass pressure reactor 
after 16 h at 140''C and purification by means of digestion in diisopropyl ether; m.p. 
193,2**C; FAB-MS: (M+H)+ = 339; HPLC: t^^i (gradzoc) = 1 1 .50 minutes. 

Example 52: Analogously to Example 1, 2-[3-amino-pyn'olidin-1-yl]-6-(3-chloro-phenyl- 
amino)-9-ethyl-9ff purine is obtained from 462 mg (1 .5 mmol) of 2-chloro-6-(3-chloro- 
phenyl-amino)-9-ethyl-9H-purine [described in Stage 1.2], 262 mg (1.65 mmol) of 3-amino- 
pyn-olidine dihydrochloride and 0.417 ml (2.1 mmol) of 1,8Klia2abicyclot5.4.0]undec-7- 
ene(1.5-5) (= DBU) in 3.0 ml of dimethyl sulfoxide in a glass pressure reactor after 24 h at 
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140*^0 and purification by means of column chromatography (MPLC); FAB-MS: (M+H)+ = 
358; HPLC: tr^ (gradavz) = 9.10 minutes. 

Example S3: Analogously to Example 1. 2-[caibamoyl-methyl-amino]-6-(3-chloro-phenyl- 
amino)-9-ethyl-9H-purine is obtained from 462 mg (1.5 mmol) of 2-chloro-6-(3-chloro- 
phenyl-amino)-9-ethyl-9Hi)urine [described in Stage 1.2], 121.6 mg (1.1 mmol of 
glydnamide hydrochloride and 0.314 ml (2.1 mmol) of 1,8<liazablcydo[5.4.01undec-7- 
erie(1 .5-5) (=? DBU) In 3.0 mi of dimethyl sulfoxide In a glass pressure reactor after 18 h at 
150*C and purification by means of column chromatography: m.p. > 220 "C; FAB-MS: 
(MfH)+ = 346; HPLC: t„, (gra<W = 8.99 minutes. 

ExafHplQ 54: Analogously to Example 1, 6-(3-chloroi)henyl-amino)-2-(1.4-dloxa-8-aza- 
splro[4.51dec-8-yl)-9-ethyl-9Hi)urine is obtained from 308 mg (1 .0 mmol) of 2-chloro-6- 
{3-chloro-phenyl-amino)-9-ethyl-9/tpurine [described In Stage 1.2] and 3.67 ml (28.6 mmol) 
of 1 .4-dioxa-8-a2aspiro[4.5]decane after 22 h at RT. followed by purification by means of 
digestion several times in diethyl ethen as pale beige crystals; m.p, 159-16rC: FAB-MS: 
(M+H)+ = 415; HPLC: t« (gradaoo) = 12.23 minutes. 

Example 55: Analogously to Example 1, 2-{3-amino-2-hydroxy-i3rop-1-yl-amlnol-6-(3-chloro- 
phenyl-amino)-9-ethyl-9H-purine is obtained from 308 mg (1 .0 mmol) of 2-chloro-6-(3- ' 
chloro-phenyl-amino)-9-ethyl-9H-purine [described in Stage 1.2] and 2.58 g of 1,3-diamlno- 
2-propanol after 6 h at 150"C and purification by means of digestion in dllsopropyl ethen 
FAB-MS: (M+H)+ = 362; HPLC: t^ (gradaoc) = 7.68 minutes. 

Example 56: Analogously to Example 1, 2-{4-amino-phenyl-amino]-6-(3-chloro-phenyl- 
amino)-9-ethyl-9H-purine is obtained from 308 mg (1 .0 mmol) of 2-chloro-6-{3-chloro- 
phenyl-amino)-9-ethyl-9HiDurine (described in Stage 1.2]. 324 mg (3 mmol) of 1,4- 
phenylendiamine in 10 ml of n-butanol In a glass pressure reactor after 48 h at 150**C and 
purification by means of column chromatography; FAB-MS: (M+H)+ = 380; HPLC: 
(gradzoe) = 8.87 minutes. 

Example 57: Analogously to Example 1 , 2-{2-amino-benzyl-amino]-6-(3-chloro-phenyI- 
amino)-9-ethyl-9H-purine is obtained from 308 mg (1.0 mmol) of 2-chloro-6-(3-chloro- 
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phenyl^mino)-9-ethyl-9/+purine [described in Stage 1,2] and 3.5 g of 2-amino-benzylamine 
after 5 h at 140**C and purification by means of column chromatography (MPLC) and 
crystallization from diethyl ether/hexane; m.p. 166,5 **C; FAB-MS: (M+H)+ = 393: HPLC: !«, 
(gradavz) - 11-13 minutes. 

Example 58: AnaJoqously to Example 1, 2-(2-acetylamino-ethyl-amino)-6-(3-ch!oro-phenyl- 
amino)-9-ethyl-9/+purine is obtained from 308 mg (1-0 mmol) of 2-chloro-6-(3-chloro- 
phenyJ-amlno)-9-cthyl-9/+purine [described in Stage 1.2] and 2.78 ml of 2-acetyIamino-t- 
amino-ethane after 30 h at eO'^C and purification by means of column chromatography; 
FAB-MS: (M+H)+ = 374; HPLC: t.^ (gradaoc) = 10,15 minutes. 

Example 59: Analogously to Example 1 • 308 mg (1 .0 mmol) of 2-chloro-6-(3-chloro-phenyl- 
amino)-9-ethyt-9Afpurine [described in Stage 1.2] and 324 mg (3 mmol) of 1,2-phenylene- 
diamine are reacted in 10 ml of n-butanol in a glass pressure reactor for 19 h at 140'*C, 
followed by addition of 486 mg (4.5 mmol) of 1 ,2-phenylenediamine and further reaction at 
135*C for 17 h. After purification by means of column chromatography. 2-[2-amino-phenyl- 
aminol-6-(3-chloro-phenyl-amino)-9-ethyl-9H-purine is obtained; FAB-MS: (M+H)+ = 380; 
HPLC: (9rad2oa) = 11.36 minutes. 

Example 60: Analogously to Example 1, 2-(2-[2-amino-ethyl-amino]-ethyl-amlno)-6-(3- 
chloroi>henyl-amino)-9-ethyl-9Hi>urine Is obtained from 308 mg (1 .0 mmol) of 2-chloro-6- 
(3-chloro-phenyl-amino)-9-ethyl-9Afpurine [described in Stage 1.2) and 5.43 ml of 
dBethylenetriamine after 14 h at 75'*C and purification by means of column chromatography; 
FAB-MS: (M+H)+ = 375, HPLC: (gradaoc) = 7.40 minutes. 

Example 61 : Analogously to Example 1, 2-{[3-aminomethyll-benzyl-amlno)-6-(3-chloro- 
phenyl-amino)-9-ethyl-9H-purine is obtained from 308 mg (1.0 mmol) of 2-chloro-6-(3- 
chloro-phenyl-amino)-9-ethyl-9H-purine [described in Stage 1.2J and 6.48 ml of 1,3- 
di-{aminomethyl)ben2ene after 24 at 75**C and purification by means of column 
chromatography; FAB-MS: (M+H)+ = 408; HPLC: t,« (gradaw) = 9 70 minutes. 

Example 62: Analogously to Examplel. 6-{3-chloro-phenyl-amino)-2-[N-cyclohexyl-N- 
(2-hydroxy-ethyl)-amino]-9-ethyl-9H-purine is obtained from 308 mg (1.0 mmol) of 2-chloro- 
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6-(3-<:hloro-phenyl-amino)-9-ethyl-9Afpurine [described in Stage 1^] and 358 mg (2.5 
mmol) of 2-cyclohexylaminoethanol in 2 ml of DMSO after 22 h at lOO^C, 20 h at 135X and 
3 h at 150*'C, followed by purification by means of digestion several times in diethyl ether 
and column chromatography; as a yellowish solid; m.p. 125-128'*C; FAB-MS: (M+H)"*- = 415; 
HPLC: t«i (gradaoo) = 12.93 minutes. 

Example 63: 150 mg (3.95 mmol) of LiAIH4 are added to a suspension of 400 mg 
(0*79 mmol) of 6-(3-chiorc-ph8nyl-amino}-g-ethyl-2-[Z-(4-mdthoxy-ph6nyl-amtf^ 
hexahydropyridazlno]-9ffpurine (cf. Example 77) fn 7 ml of abs. diethyl ether and the 
mixture is stinBd in a glass pressure reactor under argon at 80°C for 15 h. After cooling, 
0.66 ml of water and 0.16 ml of aqueous 15% NaOH solution are added dropwise and the 
reaction mixture is then concentrated under reduced pressure. The resulting product 
mixture is purified by means of column chromatography and cfigestion in diisopropyf ether. 
6-(3<niioroi>henyinamino)-9-ethyi-242-^14iydroxy-H4-methox^ 
hexahydropyridazino]-9H^rine is obtained; m.p. 163-166''C; FAB-MS: (M+H)''- = 509. 
HPLC: tm (grad20Ri) = 9.89 minutes. 

Example 64: Analogously to Example 1. 2-[(S)-2-carbamoy1-pyrrolidin-1-ylJ-6-(3-chloro- 
phenyl-amino)-9-ethyl-9H-purine is obtained from 1.232 g (4.0 mmol) of 2-<*loro-6-(3- 
chloro-phenyl-amino)-9-ethyl-9H-purine [described in Stage 1.2], 913 mg (4.0 mmol of 
L-prolinamide (i.e. (S)-(-)-prolinamidel in 5 ml of dimethyl sulfoxide after 5 days at 80*C and 
purification by means of digestion in diisopropyl ether; m.p. > 240**C; FAB-MS: (M+H)+ = 
386; HPLC: t„rt (gradaoc) = 1 1 -70 minutes; [a]o^ = - 8.0* (DMSO, c = 0.51. 

Example 65: Analogously to Example 1, 6-(3K*loro-phenyl-amino)-9-ethyl-2-(frans-4- 
hydroxy-cyclohexyl-amino)-9H-purine is obtained from 616 mg (2.00 mmol) of 2-chloro-6- 
(3-chloro-phenyl-amlno)-9-ethyl-9/+purine [described In Stage 1.2], 607 mg (4.0 mmol) of 
^s-4-amino-cyciohexanol hydrochloride and 1.315 ml (8.8 mmol) of 1,8-diazabicyclo- 
[5.4.0]undec-7-ene(1.5-5) (= DBU) after 3 days at 100**C, 3 days at 50**C and purification by 
means of column chromatography; m.p. 1 16.5 **C; FAB-MS: (M+H)+ = 387; HPLC: \^ 
(grad2oc) = 1 1 .64 minutes. 
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Example 66: 100 mg (0.25 mmol) of 6-(3-chloroi3henyl-amino)-9-ethyl-2-(3-[N-foi7nyll- 
amino-piperidin-1-yl)-9H-purine (cf. Example 48) are suspended in a total of 9.3 ml of 
noethanolic hydrochloric add (0.5 molar) and the suspension is stirred at room temperature 
for 1 day and then at SO^'C for 4 days. The reaction mixture is poured onto 50 ml of a 
saturated sodium bicarbonate solution and extracted three times with ethyl acetate. The 
combined organic extracts are washed with water and brine and dried (sodium sulfate) and 
the solvent Is removed on a rotary evaporator. After digestion in a little diethyl ether, 
2-(3-dmiru>-ptperidin*1-yi)-&-(3-chtoro-pheny1-amirv>)-9-dtlvyi is obtained; m.p. 

165-C; FAB-MS: (M+H)+ = 372; HPLC: U (gradaoc) = 10.30 minutes. 

Example 67: A suspension of 230 mg (6.07 mmol) of UAII44 in 5 ml of abs. THF is added dropwise 
to a suspension of 600 mg (1 .6 mmol) of 6-(3-chloro-phenyl-amifio)-9-ethyl-((S)-2-carbamoyl- 
pyrrolidin-1-yq-9Hi>urine (cf. Example 64) in15 ml of abs. THF, and the mixture is stinred at SOX 
for 24 h. Thereafter, 10 ml of ice/Water are cautiously added dropwise and the reaction mbcture is 
poured onto 50 ml of ice/water. The mixture is extracted three times with ethyl acetate (100 ml each 
time). The combined organic extracts are washed with aqueous sodium bicarbonate solution, water 
and saturated sodium chloride solution and dried over sodium sulfate. After filtration, the filtrate is 
concentrated under reduced pressure. The resulting crude product (oil) is purified by means of 
column chromatography (silica gel), digestion in diethyl ether/hexane and RP-MPLC (medium 
pressure chromatography, Lichroprep* RP-18 (irregular silica gel support material, Merck, 
Darmstadt, Gemnany)). 2-[(S)-2-Aminomethyl-pyrrolidin-1 -yll-6-(3-chloro-phenyl-amino)-9-ethyl-9H- 
purine is obtained as an oil; FAB-MS: (M+H)+ = 372, HPLC: t„rt {grad2o«) = 11.25 minutes; 
[ajp^ = - 56.1' [DMSO, c = 0.51]. 

Example 68: Analogously to Example 1 , 6-(3-chloro-phenylamino)-9-ethyl-[4-hydroxymethyl- 
(imida20lyl)l-9W-purine is obtained from 308 mg (1.0 mmol) of 2-chloro-6-(3-chloro-phenyl-amino)-9- 
ethyl-9Afpurine [described in Stage 1.2], 148 mg (1.1 mmol) of 4-(hydroxymethyl)-imidazole hydro- 
chloride and 0.314 ml (2.1 mmol) of DBU in 2.5 ml. of dimethyl sulfoxide in a glass pressure reactor 
after 48 h at 140**C followed by purification by means of MPLC (silica gel); FAB-MS: (M+H)+ = 370; 
HPLC: tmt(grad2QG) = 10.96 minutes. 

Example 69: Analogously to Example 1 . 6-(3-chloro-phenyl-amino)-2-(trans-2-hydroxy- 
cyclohexylamino)-9-ethyl-9H-purine is obtained from 308 mg (1 -0 mmol) of 2-chloro-6-(3-chloro- 
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phenyl-amino)-9-ethyl-9ffpurine [described in Stage 1.2], 166.8 mg (1.1 mmol) of fraf7S-2-aniino- 
cydohexanol hydrochloride and 0.314 ml (2.1 mmol) of DBU in 2 ml of dimethylsulf oxide after 24 h • 
at 130^*0 and purification by means of MPLC (silica gel); FAB-MS: (M+H)+ = 387; HPLC: t,ei 
(gradao/z) = 1 3.38 minutes. 

Example 70: AnaJogousty to Example 1, 6-(3-chloro-phenyl-amino)-9-ethyl-2-(l-hydroxymethyl- 
cydopent-1-yl-amino)-9H-purine is obtained from 308 mg (1.0 mmoO of 2-chloro-6-(3-chloro-phenyl- 
amjno)-9-ethyi-9«-purine [descnbed in Stage 1^] and 1.47 g (12.8 mmol) of 1-amino-1 -hydroxy- 
methyl-Gydopentane in 1 mi of dimethyl sulfoxide In a glass pressure reactor after 24 h at 130**C 
and purification by means of MPLC (silica gel); FAB-MS: (M+H)+ = 387; HF^LC: t„, 
(gradaoe) - 1 3*43 minutes. 

Example 71: Analogously to Example 1, 6-(3-chloro-phenyl-amino)-2-(2Hcyano-ethylamino}-9-ethyl- 
9/fpurine trifluoracetate is obtained as an oil from 308 mg (1.0 mmol) of 2-chloro-6-(3-chloro- 
phenyl-amino)-9-ethyl-9HiHJrine [described in Stage 1 -2], 282 mg (1 .1 mmol) of 3-amino- 
propionltrile fumarate and 0.314 ml (2.1 mmol) of DBU in 2.5 ml of dimethyl sulfoxide in a glass 
pressure reactor after 30 h at 150'C, followed by purification by means of column chromatography 
(silica gel), digestion in dlisopropyl ether and RP-MPLC column chromatography (medium pressure 
chromatography, Uchroprep RP-18); FAB-MS: (M+H)+ = 342; HPLC: (gradaw) = 12.35 minutes. 

Example 72: Analogously to Example 1, 6-(3-chloro-phenyl-amino)-9-ethyl-2-(4-hydroxy-piperidino)- 
9Hi)urine is obtained from 308 mg (1.0 mmol) of 2-chloro-6-(3-chloro-phenyl-amino)-9-ethyl-9W- 
purine [described in Stage 1.2] and 2.89 g (28.6 mmol) of 4-hydroxypjperidine in a glass pressure 
reactor after 17 h at ISC^C, followed by purification by means of digestion in diisopropyl ethen 
m.p. 198.rC; FAB-MS: (M+H)+ = 373; HPLC: t« (gradaoe) = 12.63 minutes. 

&(amp)e 73: Analogously to Example 1, 6-(3-chloro-phenyl-amino)-9-ethyl-2-(hexahydropyridazino)- 
9H-purine is obtained from 308 mg (1.0 mmol) of 2-chloro-6-(3-chloro-phenyl-amino)-9-ethyl-9H- 
purine [described in Stage 1.2] and 431 mg (4.64 mmol) of hexahydropyridazine in a glass pressure 
reactor after 20 h at 65"C, followed by purification by means of digestion in dilsopropy ethen 
m.p. 126*C; FAB-MS: (M+H)+ = 358; HPLC: t„, (gradaoc) = 12.03 minutes. 
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Example 74: Analogously to Example 1, 6-(3-chloro-phenylamino)-2-[(2,6-djmethyl)- 
piperazino]-9-ethyl-9W-purine is obteined as a colourless powder from 308 mg (1.0 mmol) 
of 2-chloro-6-(a-chlorophenyi-amino)-9-ethyl-9H-purjne [described in Stage 1 2] and 3^ g 
(28.61 mmol) of 2.6-dimethyi-piperazine in a glass pressure reactor after 16 h at HO^'C, 
followed by purification by means of digestion in dtisopropyl ether; m.p. ISS^'C; FAB-MS: 
(M+H)^ = 386; HPLC: im (gradboo) = 10.49 minutes. 

Eacample 75: Anatcgously to ExampSe 1» 2-[4namino-piperazin-1-yl}-6-(3-chioro-phenyf- 
amino)-9-ethyl'9Hi3urin6 is obtained from 308 mg (1.0 mmol) of 2-chloro-6-(3-chloro- 
phenyl-amino)-9-ettiyl-9Hinjrine [described in Stage 1.2], 191 mg (1.1 mmol) of piperazin- 
1-yl-amine and 0.314 ml (2.1 mmol) of DBU in 1.0 ml of dimethyl sulfoxide in a glass 
pressure reactor after 20 h at 100X. followed by purification by means of column 
chromatography, digestion in dftsopropyi ether and MPLC (silica gel); FAB-MS: (M+H)+ = 
373; HPLC: tf^ (grad2tts) = 9.65 minutes. 

Example 76: Analogously to Example 1. 6-(3-chloro-phenyl-amino)-9-ethyl-2-(cis-2-hydroxy- 
cyclohex-1-yl-amino)-9H-purine is obtained as a solid oil from 308 mg (1 .0 mmol) of 2- 
chloro-6*(3-chloroi)henyi-amino)-9-ethyi-9/^purine [described in Stage 1 .21. 177 mg (1.1 
mmol) of ds-2-amino-cyclohexanol hydrochloride and 0.314 ml (2.1 mmoO of DBU in 2.0 ml 
of dimethyl sulfoxide in a glass pressure reactor after 17 h at lOO'^C and then 5 h at ISO^'C, 
followed by purification by means of column chromatography; FAB-MS: (M4«)+ = 387; 
HPLC: tm (grad2n2) - 13.86 minutes. 

Examole 77: 0.126 ml of p-tolyl isocyanate is added dropwise in portions to a solution of 
358 mg (1 mmol) of 6-(3-chloroi>henyl-amino)-9-ethyl-2-(hexahydropyridazino)-9/^purine 
(cf. Example 73) in 2 ml of methylene chloride while cooling with Ice/water. The white 
suspension formed is stirred at RT for 20 h and dissolved in 100 ml of methylene chloride 
and the solution is extracted with saturated aqueous NaHCOa solution, water and brine and 
dried over sodium sulfate. After filtration, the filtrate is concentrated under reduced 
pressure. The resulting crude product is purified by means of digestion in diethyl ether. 6-(3- 
ChloroiDhenyl-amino)-9-ethyl-2-(2-(p-tolyl-amino-carbonyl)-hexahydropy 
is obtained as colourless crystals; m.p. 224*C; FAB-MS: (M+H)+ = 491; HPLC: Icei 
(grad2fy2) = 17.67 minutes. 
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Example 78: 73.1 mg of methyl isothiocyanate are added in portions to a solution of 358 mg 
(1 mmol) of 6-(3K)hloroi>henyl-amino)-g-ethyl-2-(hexahydropyridazino)-9/^rine (cf. 
Example 73) in 2 ml of methylene chloride, while cooling with iceAvater. The white 
suspension formed is stin-ed at RT for 20 h and dissolved in 100 ml of methylene chloride 
and the solution is extracted with saturated aqueous NaHCOa solution, water and brine and 
dried over sodium sulfate. After filtration, the filtrate is concentrated under reduced 
pressure. The resulting crude product is purified by means of cBgestion in dieUiyi ether. ^ 
(3-Chloroi>henyI-amino)-9-ethyl-2^2-(fsl-methyl-thiocarbam 

purine Is obtained as coiourtess crystals; m.p, 119*C: FAB-MS: (M+H)+ = 431 ; HPLC: t„, 
(grad2Qa) = 16J21 minutes. 

Example 79: 0.074 mi of torfbutyl isocyanate is added dropwise in portions to a solution of 
230 mg (0.64 mmol) of 6-(3H:hloroi3henyl-amino)-0-ettYyl-2-<hexahydropyridazino)-9/^ 
purine (cf. Example 73) in 1 ml of methylene chloride, while cooling witti ice/water, and ttie 
mixture is stirred at RT for 17 h. A furttier 0.034 ml of ferMHJtyl isocyanate is added and the 
mixture is stinred at RT for 4 h. The reaction mixture is then dissolved in 100 ml of 
methylene chloride and ttie solution is extracted witti sat. aqueous sodium bicarbonate 
solution, water and brine and dried over spdium sulfate. After filtration, ttie filtrate is 
concentrated under reduced pressure. The resulting crude product is purified by means of 
digestion in a iittie hexane/metiiyiene chloride. 2-(2-(re/l-Butyl-amino-cart3onyl)-hexahydro- 
pyrida2inol-6-(3-chloro-phenyl-amino)-9-ettiyl-9H^>urine is obtained; FAB-MS: (M+H)+ = 
457; HPLC: t„rt (grad20tt) = 17.96 minutes. 

Examole 80: 0.082 ml of cydohexyl isocyanate is added dropwise in portions to a solution 
of 230 mg (0.64 mmol) of 6-(3-chloro-phenyl-amino)-2-(hexahydropyridazino)-9-ethyl-9H- 
purine (cf. Example 73) in 1 ml of methylene chloride, while cooling with ice/water, and ttie 
mixture is stin-ed at RT for 17 h. A further 0.027 ml of cydohexyl isocyanate is added and 
the mixture is stinBd at RT for 2 h. The reaction mixture is then dissolved in 100 ml of 
mettiylene chloride and the solution is extracted with sat aqueous sodium bicartx)nate 
solution, water and brine and dried over sodium sulfate. After filtration, the filtrate is 
concentrated under reduced pressure. The resulting crude product is purified by means of 
digestion in a litUe hexane/methylene chloride. 6-(3-Chloroi3henyl-amino)-2-l2-(cyclohexyl- 
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aminoK»ibonylHiexahydropyridazinoh9-ethyl-9ffpurine is obtained; FAB-MS: (M+H)+ = 
483; HPLC: tm (grad2oc) = 18,82 minutes. 

Example 81: Analogously to Example 1. 6-(3-chloro-phenyl-amino)-9^ethyl-2-(3-hydroxy- 
2-methyli>rx>p-2-yl-amino)-9/+purine is obtained from 308 mg (1.0 mmol) of 2-<*Ioro-6- 
(3-chloroi)henyl-amino)-9-ethyl-9H-purine [described in Stage 1,2J and 2,74 ml (28.6 mmol) 
of 2-amino-2-methyl-1-propanol in a glass pressure reactor under argon after 17 h at 100**C 
and then 6 h al ISO^'C, followed by purification fay means of digestion several times; FAB- 
MS: (M4+f)+ = 361 ; HPLC: \^ (grad2oc) = 12.23 minutes. 

Example 82: Analogously to Example 1, 6-(3KAloro-phenyl-amlno)-g-ethyl-2i3iperidiho-9H- 
purine is obtained from 308 mg (1.0 mmol) of 2-chloro-6-(3-chlor-plienyl-amlno)-9-etJiyl-9H- 
purine [described in Stage 1 .2] and 2.83 ml of piperidine in a glass pressure reactor under 
argon after 17 h at 100X» followed by purification by means of dgestion in a little 
hexane/metfiylene chloride; m.p. 126''C; FAB-MS: (M+H)*** = 357; HPLC: 
(gradzoa) = 18^ minutes. 

Example 83: Analogously to Example 1, 6-(3-diloro-phenyl-amino)-9-ethyl-2-C(S)-1-hydroxy- 
but-2-yl-amino]-9Hi)urine is obtained as colourtess crystals from 308 mg (1.0 mmol) of 
2K*iloro-6K3H*ik)roi)henyl-amino)-9-ethyl-9/+purine [described in Stage 1.2] and 2.7 ml 
(28.6 mmol) of S-(-4-)-2-amino-1-butanol in a glass pressure reactor under argon after 18 h 
at ISO^'C. followed by purification by means of digestion in diethyl ethen m.p. 203*^0; FAB- 
MS: (M+H)+ = 361 ; HPLC: tc« (gradjoc) = 12.20 minutes, [afo^ = -23.0' [methanol, c = 1]. 

Example 84: Analogously to Example 1, 6-(3-chloro-phenyl-amino)-9-ethyl-2-[(R)-1-hydroxy- 
but-2-yl-amino)-9H-purine is obtained as colourless crystals from 308 mg (1.0 mmol) of 
2-chloro-6-(3-chloro-phenyl-amino)-9-ethyl-9H-purine (described in Stage 1.2] and 2,7 ml 
(28.6 mmoO of R-(+)-2-amino-1-butanol (R:S > 90:10) in a glass pressure reactor under 
argon after 18 h at ISO^'C, followed by purification by means of digestion in diethyl ether; 
m.p. 200**C: FAB-MS: (M+H)+ = 361; HPLC: t,rt(grad2oi2) = 12.22 minutes, [ah^ = + 19.2'* 
[methanol, c = 1]. 
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Example 85: Analogously to Example 1, 6-(3-chloro-phenyl-amino)-2-cyc]ohexylamino- 
9-ethyl-9/^purine is obtained from 308 mg (1,0 mmol) of 2-chloro-6-(3-chlorophenyl-amino)- 
9-ethyl-9H-purine [described in Stage 1^] and 3^7 ml (28.6 mmol) of cydohexylamine after 
20 h at 100X, followed by purification by means of digestion in diisopropyl ether, as 
colourless crystals; m.p. 143*0; FAB-MS: (M+H)+ = 371 ; HPLC: t«i (gradaoo) = 12.94 
minutes. 

Example 8G: Analogous^ to Example 1, e-(3-chloro-phen/r-amlno)-9-ethy1-2-(1,3-dihydroxy- 
prop-2-yl-amino)-9H-purine is obtained from 308 mg {1,0 mmol) of 2-chloro-6-(3-chloro- 
plienyl-am*wio)-9-ethyl-9Hi3urine [described In Stage 1 .2] and 2.6 g (28.6 mmol) of 2-amlno- 
1,3-prDpanediol after 23 h at lOO^C, followed by purification by means of digestion several 
times in diethyl ether; FAB-MS: (M+H)+ = 363; HPLC: (gradaoo) = 7,06 minutes. 

Example 87: Analogously to Example 1. 6-<3-chloro-phenyl-amino)-9-ethyl-2-(4-methyl- 
cyclohexyl-amino)-9Hi)urine is obtained from 308 mg (1 .0 mmol) of 2-chloro-6-(3-chloro- 
phenyl-amino)-9-ethyl-9A/i)urine [described in Stage 1.2] and 3.8 ml (28.6 mmol) of 
4-methyl-cydohexyl-amine after 17 h at 95^C, followed by purification by means of MPLC 
column chromatography; FAB-MS: (M+H)+ = 385; HPLC: (gradaoo) =: 13.85 minutes. 

Example 88: Analogously to Example 1 , 6-(3-chloro-phenyl-amino)-9-ethyl-2-[(R)-2-hydroxy- 
propylamino]-9H-purine is obtained as pale reddish crystals from 308 mg (1.0 mmol) of 
2-chloro-6-(3-chloro-phenyl-amino)-9-ethyl-9/+purine (described in Stage1.2] and 2J25 g 
(28.6 mmol) of R-(-)-1-amino-2-propanol after 18 h at lOO^C, followed by purification by 
means of digestion in diethyl ethen m.p. 16rC; FAB-MS: (M+H)+ = 347; HPLC: tn^ 
(gradaoo) = 8.39 minutes; [afc^ = " 20.8* [methanol. 0=1]. 

Exaryipie 89; Analogously to Example 1. 6-(3-chloro-phenyl-amino)-9-ethy!-2-[(S)-2-hydroxy- 
propylamino]-9H-purine is obtained as pale beige crystals from 308 mg (1.0 mmol) of 
2-chloro-6-(3-chloro-phenyl-amino)-9-ethyl-9H-purine (described in Stage 1.2] and 2.25 g 
(28.6 mmol) of S-(+)-1-amino-2-propanol after 18 h at 100*C. followed by purification by 
means of digestion in diethyl ethen m.p. lOrC; FAB-MS: (M+H)-»- = 347; HPLC: \^ (gradaw) 
= 8.40 minutes; [a]o^ = ^21 .7^ (methanol, c = 1]. 
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Examole 90: 0,2 g (0.62 mmol) of 2<hloro-9-ethyl-6-(3-fluofO-phenyl-amino)-9H-purine.is 
stirred in 2.5 ml of ethylenediamine at 75**C for 3 and the mixture is allowed to cool and is 
diluted with ethyl acetate. The organic phase is washed with water, separated off and dried 
over sodium sulfate. After removal of the solvent, the residue is dissolved in dioxane, and 
treated with 4 N HCI In dioxane. 2-(2-Amino-ethyl-amino)-9-ethyl-6-{3-fluor-phenyl-amino)- 
9H-purjne hydrochloride is obtained as a crystalline predpitate by this procedure. This 
precipitate Is filtered off and dried; m.p. >250*C; FAB-MS: (M+H)+ =: 315; Rf = 0.6 (ethyl 
aceiatd:tsopropanolnf;;ater:22% aqueous ammonium hydroxide solutioii » 40:60:15:18). 

The starting material is obtained as follows: 

Stage 90.1: 2 g (10.58 mmol) of 2,6Kiichloro-purine and 5.9 g (52.9 mmd) of 3-fluoro- 
aniline (Ruka, Buchs, Switzerland) are stin-ed in 60 ml of n-butanol and 3 ml of DMF at 80**C 
for 5 h. The cooled reaction mixture Is treated with isopropanol and the crystal mass which 
has predpitated out is filtered off and dried. 2-Chloro-6-(3-fluoro-phenyl«amino)-purine is 
obtained; m.p. >250<^; FAB-MS: (M+H)+ = 264; Rf = 0.3 (CH2Cl2:methanol 9:1). 

Stage 90.2: 1 g (3.47 mmol) of 2-chloro-6-(3-fluoro-phenyl-amino)-purine, 1 .8 g (5.5 mmol) 
of caesium cartxmate and 2.3 ml (27.8 mmd) of iodoethane are slinBd In 14 ml of a 
dioxane/water mixture (4:3) and 12 ml of DMF at RT for 16 h. Thereafter, the reaction 
mixture is diluted with ethyl acetate and the organic phase is washed with water and dried 
over sodium sulfate. After removal of the solvent, the residue is chromatographed over 
silica gel (mobile phase: ethyl acetate/hexane = 4:1) and 2-chloro-9-ethyl-6-(341uoro- 
phenyl-ainino)-9H-purine is isdated; m.p. 136*0; FAB-MS: (M+H)+ = 292; Rf = 0.7 
{CH2Cl2:methanol = 9:1). 

Examole 91: 0.2 g (0.63 mmol) of 2-chloro-9-isopropyl-6-(3-fluoro-phenyl-amino)-9H-purine 
is stin-ed in 2.5 ml of ethylenediamine at 75''C for 5 h. The mixture is allowed to cool and is 
diluted with ethyl acetate. The organic phase is washed with water and dried over sodium 
sulfate. After removal of the solvent, the residue is dissolved in dioxane and treated with 4 
N HCI in dioxane. 2-(2-Amino-ethyl-amino)-6-(3-fluoro-phenyl-amino)-9-isopropyl-9Hi)urine 
precipitates out as a crystalline precipitate by this procedure; m.p. >250*'C; FAB-MS: 
(M+H)+ = 329; Rf = 0.1 (CH2Cl2:methanol = 9:1). 
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The starting material ts obtained as follows: 

gtaqe 91.1: Analogously to Stage 90^, 2-chloro-9Hsopropyl-6-{3-fluoro-phenyl-amino)-9H- 
purine is obtained from 1 g (3.47 mmol) of 2-chloro-6-(3-fluoro-phenyl-amlno)-purine 
(prepared according to Stage 90.1). 2.3 g of caesium carbonate (6.95 mmol) and 2.1 ml 
(20.8 mmd) of isopropyl iodide in 48 ml of a mbcture comprising dioxane/water/DMF in a 
ratio of 2^5. after sBrring at BOX for C h; m.p. 130X; FAB-MS; (M+H)^ = 306; Rf = 0^ 
(CH2Cl2:methanol ^ 9:1). 

ExarTipl9 92: 0.2 g (0.62 mmol) of 2-chioro*9-ettiyl-6-(3-fluoro-phenyl-amino)-9H-purine 
(prepared according to Stage 90^) Is stirred in 1 mi of etftanolamine at 150*C for 3 h. and 
the mixture is allowed to cool and is diluted witfi ethyl acetate. The organic phase is washed 
with water, separated off and dried over sodium sulfate. On concentration, 2-(2-hydrt>xy- 
ethy^amino)-6-(3-fluoro-phenyl-amino)-9-ethyl-0l+iP)urine is obtained as a crystalHne 
precipitate. This precipitate is filtered off and dried; m.p. 184*C; FAB-I^S: (IW+H)+ = 317; 
Rf - 0.5 (CH2Cl2:methanol = 9:1). 

Example 93: 0.2 g (0.63 mmol) of 2-chloro-9-isopropyl-6-(3-fluoro-phenyl-amino)-9H-purine 
(prepared according to Stage 91 .1) is stinred in 1 ml of ethanolamine at 150**C for 5 h, and 
the mixture is then allowed to cool and is diluted with ethyl acetate. The organic phase is 
washed with water and dried over sodium sulfate. On concentration of the solvent, 
6-(3-fluoroi)henyl-amino)-2-(2-hydroxy-^thyl-amino)-9Hsopro^ is obtained as a 

cryslaBine mass. This is filtered off and dried; m.p. 142"C; FAB-MS: (M+H)+ = 330; Rf = 0.6 
(CH2a2:methanol9:1). 

Exarpple 94: 0.2 g (0.6 mmol) of 2-chloro-9-ethyl-6-{3-cyano-phenyl-amino)-9H-purine is 
stirred in Z5 ml of ethylenediamine at 75"C for 3.5 h. and the mixture is allowed to cool and 
is diluted with ethyl acetate. The organic phase is washed with water, separated off and 
dried over sodium sulfate. After removal of the solvent, the residue is dissolved In 3 ml of 
dioxane and treated with 4 N HCI in dioxane. 2-(2-Amino-ethyl-amlno)-6-(3Kyano-phenyl- 
amino)-9-ethyl-9H-purine hydrochloride is obtained as a crystalline precipitate. This is 
filtered off and dried; m.p. 200X; FAB-MS: (M+H)+ 323; Rf = 0.5 (ethyl acetate:!- 
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propanol:waten 

22% aqueous ammonium hydroxide solution = 40:60:15:10). 
The starting material is obtained as follows: 

Stage 94.1: 2 g (10.6 mmol) of 2,6-dtchloropurine and 6.3 g (52.9 mmol) of 3-amtno- 
benzonitrile are stirred in 63 ml of a DMF:n-butanol mixture (1:30) at BO'^C for 18 h. The 
cooled reaction mix^J^c is traated with ethyl acetate, 2-chlGro-6-(3-cyano-ph6riyS-amino)- 
purine precipitating. The crystal mass is filtered off and dried; m.p. >250'*C; FAB-MS: 
(M+H)+ = 271; Rf = 0.45 (CH2Cl2:methanol = 9:1). 

Stage 94.2: 1.5 g (3.95 mmol) of 2-chloro-6-(3-cyarK>-phenyl*amlno)-purine, 2.1 g 
(6.3 mmol) of caesium cart)onate and 2.6 mi (31.6 mmol) of iodoethane are stirred in 66 ml 
of a mixture comprising dioxane^ivatenOMF in a ratio of 1 :2:3 at RT for 1 9 h. Thereafter, the 
reaction mixture is diluted wtih ethyl acetate and the organic phase is washed with water. 
After drying over sodium sulfate, the residue is chromatographed over silica gel (mobile 
phase: ethyl acetaterhexane = 4:1). After removal of the solvent 2-chloro-9-ethyl-6-(3- 
cyano-phenyl-amino)-9H-purine is obtained as a crystalline precipitate. This precipitate is 
filtered off and dried; m.p. 189''C; FAB-MS: (M+H)+ = 299; Rf = 0.9 (CH2Cl2:methanol 9:1). 

Examole 95: 0.19 g (0,55 mmol) of 2-chloro-9-ethyl-6-(3-trifluoromethyl-phenyl-amino)-9H- 
purine is stirred in 0.6 ml of ethylenediamine at 140X for 2 h» and the mixture is then 
allowed to cod and is diluted with ethyl acetate. The organic phase is washed with water, 
separated off and dried over sodium sulfate. After removal of the solvent, the residue is 
dissolved in isopropanol. After addition of 4 N HCI in dioxane, 2-(2-amino-ethyl-amino)- 
9-ethyl-6-(3-trifluoromethyl-phenyl-amino)-9M-purine precipitates out as crystals and is 
filtered off and dried; m.p. >250^C; FAB-MS: (M+H)+ = 366; Rf = 0.4 
(CH2Cl2:methanol:water = 70:30:5). 

The starting material is obtained as follows: 

Stage 95 J: 1.9 g (10 mmol) of 2,6-dichIoro-purine are stinred in 60 ml of butanol and 3 ml of 
DMF with 8.05 g (50 mmol) of 3-amino-benzotrifluoride at 60*^0 for 3 h. On cooling, 2- 
chloro-6-(3-trifluoromethyl-phenyl-amino)-purine is obtained as a crystalline mass. This is 
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filtered off and dried in vacuo; m.p. 248*C; FAB-MS: (M+H)+ = 314; Rf = 0,45 
(CH2Cl2:methanoI = 95:5). 

Stage 95.2: 1 g (3.2 mmoi) of 2-<rfilGro-6-(3-trifluoromethyl-pfienyl-amino)-purine. 1.7 g 
(5.1 mmol) of caesium carbonate and 2.1 ml (25,6 mmol) of ethyl iodide are stirred in 7 ml 
of a mixture comprising dioxane, water and DMF in a ratio of 8:2:2 at RT for 18 h. 
Thereafter, the reaction mixture is diluted with ethyl acetate and the organic phase is 
washed with water. After drying over sodium sulfate and renioval of Uie solvent, 2-chioro-9- 
ethyl-6-(3-trifiuon>-methyt-phenyl-amino)-9H-purine is obtained as a crystalline compound. 
This Is filtered off and dried; m.p. 129X; FAB-MS: (M+H)+ = 342; Rf = 0.6 
(CH2Cl2:methanol = 9:1). 

g?(amp|e 96: Analogously to Example 92, 6-(4-fluoroi>henyl-amino)-9-ethyi-2-(2-hydroxy- 
ethyl-amino)-9H-purine is obtained as a crystalline compound from 0.2 g (0.52 mmol) of 
2-chloro-9-isoprDpyl-6-(4-fluoro-phenyi-amino)-9H-purine in 1 ml of ethanolamine at ISO^C 
for 48 h; m.p. 139*C; FAB-MS: (M+H)+ = 331; Rf = 0.45 (CH2Cl2:methanol = 9:1). 

The starting material is obtained as follows: 

Stage 96.1; 2 g (10.6 mmol) of 2,6-dichloro-purlne are stirred in 50 ml of n-butanol with 
5.1 ml (52.9 mmol) of 4-fluoro-aniline at 70*C for 10 h. The crystal mass which has 
precipitated out on cooling is the desired 2-chloro-6-(4-fluofo-phenyl-amino)-purine. This is 
filtered off and dried in vacuo. m.p. >250*C; FAB-MS: (M+H)+ = 264; Rf = 0.5 
(CH2Ci2:methanol = 9:1). 

Stage 96.2: A mixture comprising 1 g (3.3 mmol) of 2-chloro-6-(4-fluoroi)henyl-amino)- 
purine, 2.1 g (6.6 mmol) of caesium carbonate and 2 ml of isopropyl Iodide is stirred in 
32 ml of a mixture comprising dioxane, water and DMF in a ratio of 2:3:7 at 100*'C for 20 h. 
Thereafter, the reaction mixture is diluted with ethyl acetate and the organic phase is 
washed with water. After drying over sodium sulfate and removal of the solvent, the residue 
is chromatographed over silica gel (mobile phase: ethyl acetato:hexane = 4:1). On 
concentration, 2-chloro-9-isopropyl-6-(4-fluoroi>henyi-amino)*9H-purine is obtained as a 
crystalline compound, m.p. 154"^; FAB-MS: (M-MH)+ = 306; Rf = 0.2 (ethyl acetate:hexane 
= 4:1). 
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Example 97: Analogously to Example 90. 2-(2-amino-ethyi-amino)-6-(4-fiuoro-phenyl- 
amlno)-9-isopropyl'9H-purine hydrochloride is obtained from 0.2 g (0.52 mmol) of 2-chloro- 
9-isopropyl-6-(4-fluoro-phenyl-amino)-9H-purine in 2.5 ml of ethylenediamine after 48 h at 
75''C; m.p. >250X; FAB-MS: (M^)"*- ^ 330; Rf = 0.7 (ethyl acetate:isopropanohMater.22% 
aqueous ammonium hydroxide solution = 40:60:15:10). 

Example 98: Analogously to Example 91, 2-{2-amino-ethy}-aniiiio)-9-eUiyi-6-{4-fluoro- 
phenyl-amino)-9H-purine hydrochloride is obtained in crystalline fonn from 0.24 g 
(0.68 mmol) of 2-chloro-9-ethyl-6-(4-fluoro-phenyl-amino>-9H-purine in 2.5 ml of 
ethylenediamine after 48 h at 75**C; m.p. >250**C; FAB-MS: (M+H)+ = 31 6; Rf = 0.6 (ethyl 
acetate:isopropanoinAraten22% aqueous ammonium hydroxide solution = 40:60:15:10). 

The starting material is obtained as follows: 

Stage 98.1: Analogously to Stage 96*2, 2-chloro-9-ethyl-6-(4-fluoro-phenylnamino)-9H- 
purine Is obtained in crystalline form from 1 g (3.3 mmol) of 2-chloro-6-(4-fluoro-phenyl- 
amino)-purine (prepared according to Stage 96.1 ). 1 .7 g (5.2 mmol) of caesium cart>onate 
and 2.1 ml of ethyl iodide with additional purification of the resulting compound by 
chromatography over sHica gel (mobile phase: ethyl acetate:hexar)e = 4:1): m.p. 184*'C; 
FAB-MS: (M+H)+ = 292; Rf = 0.8 (CH2Cl2:methanol ^ 9:1). 

Example 99: Analogously to Example 92, 9-ethy1-6-(4-fluoroi)henyl-amino)-2-(2-hydroxy- 
ethyl-amino)-9H-purine is obtained from 0.24 g (0.68 mmol) of 2-chloro-9-ethyl-6-(4-fluoro- 
phenyl-amino)-9H-purine (prepared according to Stage 98.1) and 1 ml of ethanolamine after 
48 h at 150**C, and is purified still further by chromatography over silica get and then 
obtained as a crystalline mass; m.p. 152*C; FAB-MS: (M+H)+ = 317; Rf = 0.3 
(CH2Cl2:methanol9:1). 

Example 100: Analogously to Example 92, 9-ethyl-2-(3-hydroxy-propyl-amino)-6-(3-trifluoro- 
methyl-phenyl-amino)-9H-(>urine is obtained as colourless crystals from 0.2 g (0.58 mmol) of 
2-chloro-9-ethyl-6-(3-trifluoromethyl-phenyl-amino)-9H-purine (prepared according to Stage 
95.2) in 2 ml of 3-amino-1-propanol after 2 h at 140"C; m.p. 136**C; FAB-MS: (M+H)+ = 
381 ; Rf = 0.3 (CH2Cl2:methanol 95:5). 
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Exqmple 101: Analogously to Example 90, 2-(2-amlno-ethyl-amino)-9-lsopropyl-6- 
{3-methoxy-phenyl-amino)-9H-piirine is obtained in cryslalline form from 0J2 g (0.63 mmoO 
of 2-chloro-9-isopropyl-6-(3-methoxyiJhenyl-amino)-9H-purine in 4 ml of ethylenediamine 
after 16 h at 75»C; m.p. larC; FAB^y^S: (M+H)+ = 342; Rf = 0.1 (CHaQaimethanol = 73). 

The starting material is obtained as follows: 

Staq^ 101-1: 2 g (7.25 mmoO of 2-chloro-6-(3-iiiethoxy-phenyl-amino)-purine (prepared 
according to Stage 26.1), 4.7 g (14.5 mmol) of caesium caibonate and 3.8 ml (38.2 mmol) 
of isopropyl iodide are stirred in 60 ml of a mbdure comprising dioxanenwaterdJIMF in a ratio 
of 9:1 :1 at 60»C for 6 h. Thereafter, tlie reaction mixture is diluted with ethyl acetate and the 
organic phase is washed with water and dried over sodium sulfate. After removal of the 
solvent, the residue is chromatographed over silica gel (mobne phase: CH2Ci2methanol = 
9:1). The crystalline precipitate obtained on concentration is 2-chloro-g-isopropyl-6-(3- 
methoxy-phenyl-amino)-9H-purine; m4>. lOrC; FAB-MS: (M+H)+ = 318; Rf = 0.8 
(CH2Ci2:methanol = 9:1). 

Example 102: 0.15 g (0.4 mmol) of 2-chloro-9-isopropyl-€-(3-methoxy-phenyl-amlno)-9H- 
purine (prepared according to Stage 101.1) and 23 mg (0.44 mmol) of hydrazine 
monohydrate are stin-ed in 1 ml of n-butanol/pyridine (4:1) at 70''C for 6 h. The mixture is 
allowed to cool and is diluted with ethyl acetate. The organic phase is washed with water 
and dried over sodium sulfate. After removal of the solvent, the residue is dissolved In 
dioxane. The crystalline precipitate obtained after dropwise addition of 4 N HCI in dioxane, 
which is 2-hydra2ino-6-(3-methoxy-phenyl-amino)-9-isopropyl-9H-purine hydrochloride, is 
filtered off and dried; m.p. 250"C; FAB-MS: (M+H)+ = 314; Rf = 0.5 (CHaClatmethanol = 
955). 

&WiT1pl9 1Q9; Analogously to Example 91. 2-(2-amino-ethyl-amino)-9-ethyl-€-(3-nitro- 
phenyl-amino)-9H-purine hydrochloride is obtained as a crystalline compound from 0.22 g 
(0.7 mmol) of 2-chloro-9-lsopropyl-6-(4-nitro-phenyl-amino)-9H-purine in 3 ml of 
ethylenediamine after 2 h at 75"C; m.p. >250»C; FAB-MS: (M+H)+ = 357; Rf = 0.1 
(CH2a2:methanoi = 9:1). 
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The starting material is obtained as follows: 

Stage 103.1: 1.9 g (10 mmol) of 2,6-dictiioro-purine are stin-ed in 40 ml of DMF/n-butanol 
(1:3) with 4.1 g (30 mmol) of 4-nitro*aninne at 130''C for 24 h and the crystal mass wNch 
prectpitatBS out on cooling is filtered off and dried in vacuo. 2-Chloro-e*(4^itro-phenyl- 
amino)i:>urine is obtained; m.p. >270*C; FAB-MS: (M+H)+ = 291; Rf = 0,6 
(CH2C!2:methancl = 9:1). 

Stage 103.2: A mixture comprising 0.87 g (3 mmol) of 2-chloro-6-{4-nitro-phenyl-amlno)- 
purine. 0.15 g (4.5 mmol) of caesium cart>onate and 1.8 ml (18 mmol) of isopropyl iodide is 
stin^ed in 22 ml of a mixture comprising dioxane:water.DMF in a ratio of 2:1:4 at 100**C for 
48 h. Thereafter, the reaction mixture is diluted with ethyl acetate and the organic phase is 
washed with water and dried over sodium sulfate. After removal of the solvent, the residue 
is chromatographed over silica gel (mobile phase: CHaCbrmethanol = 9:1). The crystalline 
precipitate obtained on concentration is filtered off and dried. 2-Chloro*9-isopropyl-6-(4- 
nitro-phenyl-amino)-9H-purine is obtained; m.p. >260*C; FAB-MS: (M+H)+ « 333; Rf = 0.8 
(CI42Cl2:methanol ^ 9:1). 

Examolel 104: 25 mg (0.1 mmol) of 2-(2-hydroxy-ethyl-amino)^lhiomethyl-9-ethyl-9H- 
purine and 38 pi (0.3 mmol) of 4-amino-benzotrifluoride are dissolved in 2 ml of methylene 
chloride, and 52 mg (0.3 mmol) of 3-chloro-perbenzoic add, dissolved in 3 ml of methylene 
chloride, are added dropwise at RT in the course of 1 h. The reaction mixture Is stirred at 
RT for 3 h arKi diluted with ethyl acetate. The organic phase is washed with sat. aqueous 
sodium bicarisonate solution and brine and dried over sodium sulfate. After removal of the 
solvent, the residue is chromatographed over silica gel (mobile phase: methylene 
chloride:methanol = 95:5). 9-Ethyl-2-(2-hydroxy-ethyl-amino)-6-(4-trifluoromethyl-phenyl- 
amino)-9H-purine is obtained as a crystalline compound; m.p. 191-192**C; FAB-MS: 
(M+H)*^ s 367; Rf = 0.5 (methylene chloride:methanol =: 9:1). 

The starting material is obtained as follows: 

Stage 104.1: 3 g (15.9 mmol) of 2,6-dichloro-purine are stirred in 15 ml of n-butanol with 
2.4 g (31.8 mmol) of sodium methanethiolate at 100**C for 1 h. The reaction mixture is 



wo 97/16452 



PCT/EP9tfi/04573 



-76- 

cooled and diluted vwth ethyl acetate. The desired compound. 2-chloro-6-thiomethyl-purine, 
precipitates out as a crystalline compound by dropwise addition of 1 N HCI, and is filtered 
off and dried; m.p. 289»C; FAB-MS: (M+H)+ = 201; Rf = 0.3 (ethyl aoeate:hexane = 4:1). 

Stage 104,2: 0.6 g (3 mmol) of 2-chlono-6-thiomethyl-purine, 1.5 g (45 mmol) of caesium 
caibonate and 1 .5 ml (1 8 mmol) of ethyl iodide are stin-ed in 30 ml of a mixture comprising 
dioxane.-waterDI^F in a ratio of 2:1:4 at RT for 16 h. Thereafter, the reaction mixture is 
diluted with ethyl acetate and washed wnth water. After the organic phase has been 
separated off, this is dried over sodium sulfate and concentrated. The desired compound, 
crystalline 2-chloro-9-ethyl-6-«hlomethyl-9H-purine, is separated off from the by-product. 
2-chloro-7-ethyl-6-thlomethyl-7H-purine, by chromatography over silica gel (mobile phase: 
methylene chloridemethanol = 95S); m^). 1 19«C; FAB-MS: (M+H)+ = 229; Rf = 0.8 
(methylenechloride:methanol s 9:1). 

gtaqe 104.3: 0.2 g (0.9 mmol) of 2-chloro-9-ethyl-6-thiomethyl-9H-purine is stirred in 1 ml of 
ethanotamine at 105»C for 18 h. After removal of the ethanoiamine under a high vacuum, 
the residue is chromatographed over silica gel (mobile phase: methylene chloride^nethanol 
= 9:1) and the deared compound. 2-(2-hydro)v-elhyi-amino)-6-thiomethy!-9-ethyl-9H-purine. 
is isolated as a ciystalline solid; m.p. 1 15*0; FAB-MS: (M+H)+ = 254; Rf = 0.5 (methylene 
chloride:methanoi s 9:1). 

The disubstituted compound. 2.6-dK2-hydroxy*ethyl-amino)-9-ethyl-9H-purjne. can be 
isolated as a by-product 

E?cainpie 105: Analogously to Example 92, 9-ethyl-2-(2-hydroxy-ethyl-amino)-6-(3.5-di- 
trifluoromethyl-phenyl-amino)-9H-purine is obtained from 360 mg (0.6 mmol) of 2-(chloro- 
9-ethyl-6-{3,5-di-trifluoromethyl-phenyl-amlno)-9H-purine in 2.03 ml (32 mmol) of 
ethanoiamine after 21 h at lOCC. Purification Is canied out by chromatography over silica 
gel (mobile phase: acetone:hexane =1:1). The substance is crystalline; m.p. 202"'C; 
FAB-MS: (M+H)+ = 435; Rf = 0.1 1 (ethyl acetate:hexane = 4:1). 

The starting material is obtained as follows: 
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Stage 105.1: Analogously to Stage 96.1 , 2-chloro-6-{3,5-di-trinuoromethyli>henyl-amlno)- 
purine is obtained from 1.5 g (7.7 mmoi) of 2,6-dichloro-purine and 1 .9 g (7.78 mmoO in 
45 ml of n-butand after 13 h at 100*C. Purification Is earned out by recrystalltzation from 
ethyl acetate/hexane. Colouriess crystals are obtained; m.p. aeS'^C; FAB-MS: (M-i-H)^ = 
382; Rf = 0.26 (ethyl acetate:hexane = 4:1).' 

Stage 105.2: Analogously to Stage 96.2, 2-chloro-9-ethyl-6-(3,5-dhtrifluoromethyl-phenyl- 
amino)-9H-purine Is obtained from 1 g (2.36 mmol) of 2.6-cliloro-6-(3.5-<fi-lrifiuoromethyi- 
phenyl-amIno)-purine, 2.4 g (7.54 mmol) of caesium carbonate and 3 ml (37.6 mmoi) of 
ethyl iodide after stining at RT for 21 h in 60 ml of DMF/water (8:2) and 15 ml of dioxane. 
Purification is carried out by chromatography over silica gel (mobile phase: ethyl 
acetate:hexane = 4:1) and recrystalltzation from t-butyl methyl ether. Colouriess crystals are 
obtained; m.p. 158^C; FAB-MS: (M+H)+ = 410; Rf = 0.47 (ethyl acetate:hexane = 4:1). 

Examole 106: Analogously to Example 92, 6-(4-chloro-3-trifluoromethyl-phenyl-amlno)-9- 
ethyl-2-(2-hydroxy-ethyl-amlno)-9H-purine is obtained from 340 mg (0.68 mmol) of 2-^ioro- 
9-ethyl-6-(4-chloro-3-trifluoromethyl-phenyl-amlno)-9H-purine in 2.03 ml of ethanolamine 
after 21 h at 65*C. Purification is canied out by chromatography over silica gel (mobile 
phase: acetone:hexane= 1:1); m.p. 194*C; FAB-MS: (M+H)+ = 401; Rf = 0.04 (ethyl 
acetate:hexane = 4:1). 

The starting material is obtained as follows: 

Stage 106,1: Analogously to Stage 96.1, 2-chloro-6-(4-chloro-3-trifluoromethyl-phenyl- 
amlno)-purine is obtained from 1 .5 g (7.78 mmol) of 2,6-dichloro-purine and 1 .6 g 
(7.78 mmol) of 5-amino-2-chloro-benzotrifluoride in 45 ml of n-butanol after 13 h at lOO'^C. 
Purification is carried out by trituration of the crude product in t-butyl methyl ether. 
Cotouriess crystals are obtained; m.p. 283**C; FABrMS: (M+H)+ = 348; Rf = 0.1 (ethyl 
acetate:hexane 4:1). 

Stage 106.2: Analogously to Stage 96.2. 2-chloro-9-ethyl-6-(4-chloro-3-trifluoromethyl- 
phenyl-amino)-9H-purine is obtained from 400 mg (1.03 mmol) of 2-chloro-6-(4-chloro-3- 
trifluoromethyl-phenyl-amino)-purine. 1.1 g (3.3 mmol) of caesium cartDonate and 1.37 ml 
(16.8 mmol) of ethyl iodide after 25 h at RT in 40 ml of DMF/water (8:2) and 10 ml of 
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dioxane. Purification is carried out by recfystallization from t-butyl methyl ether. Colourtess 
crystals are obtained; m.p. 167-0; FAB-MS: (M+H)+ = 376; Rf = 0^ (ethyl acetate:hexane = 
4:1). 

Example 107; Analogously to Example 92. 6-(4-benzyloxycarbonylamino-phenyl-amino)- 
9^thyl-2.{2-hydroxy-ethyl-amino)-9H-purine ts obtained from 1 g (2.36 mmol) of 2-chlorD- 
9-ethyl-6-(4-ben2yloxycarbonylaminoi)henyl-amino)-9H-purine in 10 ml of ethanoiamine 
after 2 h at 120^. Purification Is canried out by chromatography over silica gel (mobile 
phase: methylene chloridemethanol = 9:1); m.p. 148«C; FAB-MS: (M+H)+ = 448; Rf = 0.3 
(methylene chloride:methanol s 9:1). 

The starting material is obtained as follows: 

Stage I07.I; 5.4 g (50 mmol) of 1 .4-phenylendiamlne are dissolved In 100 ml of ethyl 
acetate, and 1 4.3 g (50 mmol) of dibenzyi dicarbonate in 20 ml of dioxane are added 
dropwise at RT in the course of 1 5 min. After the reaction mixture has been stirred at RT for 
3 h. rt is diluted with ethyl acetate and washed with 4 N NaOH and with water until neutral 
After drying over sodium sulfate, some of the solvent is removed. The desired compound. 
4-benzyloxycarbonylamino-aniline, crystallizes out by addition of diethyl ethei/hexane (1:4); 
m.p. 85-C; FAB-MS: (M+H)+ = 243; Rf = 0.3 (methylene chloride.-methanol = 973). 

Staqe 107^; Analogously to Stage 96.1, the desired compound. 2-chlorD-6-(4-benzyloxy- 
carbonylamlno-phenyl-amino)-purine, is obtained from 2.7 g (14 mmol) of 2,6-dichloro- 
purine and 4.4 g (18 mmol) of 4-benzyloxycarbonylamino-anlline in 42 ml of n-butanol:DMF 
(20:1) after 18 h at SO'C. The compound is crystalline, mjp. >320'C; FAB-MS: (M+H)+ = 
- 395; Rf = 0.3 (methylene chloride:methanol = 9:1 ). 

gt^q? 107.3; Analogously to Stage 96.2. 2-chloro-9-ethyl-6-(4-benzyloxycarbonylamino- 
phenyl-ainlno)-9H-purine is obtained from 2.5 g (6.3 mmol) of 2-chloro-6-(4-benzyloxy- 
carbonylamino-phenyl-amino)-purine, 3.1 g (9.45 mmol) of caesium cariaonate and 3.05 ml 
(37.8 mmol) of ethyl iodide after 1 6 h at RT in 40 ml of DMF/water/di«cane (2:1 :4). 
Purification is carried out by chromatography over silica gel (mobile phase: ethyl 
acetate:hexane = 4:1); m.p. 202»C: FAB-MS: (M+H)+ = 423; Rf = 0.6 (methylene 
chloride:methanol = 9:1). 
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Example 108: 0.45 g (1 mmol) of 2-(2-hydroxy-ethyl-amino)-6-(4-benzyloxycait>onylamino- 
phenyl-anifno)-9-ethyl'9H-purine (prepared according to Example 107) are hydrogenated 
with 0.1 g of 10 % Pd/C in 8 ml of methanol at RT for 5 h. The catalyst is filtered off, the 
residue on the filter is rinsed with dioxane/water (95:5) and the solvent is removed in vacuo. 
The desired compound, 6-(4-amino-phenyl-amino)-9-ethyl-2-(2-hydroxy-ethyl-amino)-9H- 
purine, can be isolated in crystalline fonm by this procedure; m.p. 210''C; FAB-MS: (M4>H)^ =: 
314; R| 0.15 (methylene chSorideimettianoi s 9:1). 

Example 109: 63 mg (0.2 mmol) of 2-(24iydroxy-ethyl-amino)-6-(4-amino-phenyl-amino)- 
9-ethyl-9H-purine (prepared according to Example 108) are dissolved in 1 ml of pyridine and 
treated with 139 pi (1 mmol) of trifluoroacetic anhydride at RT. The reaction mixture is 
stirred at RT for 30 minutes. It is diluted with ethyl acetate arui washed with water. On 
concentration, the desired compound, 9-ethyl-2-(2-hydroxy-ethyl-amino)-6-(4*trifluoro- 
acetylamino-phenyi-amino)-9H-purine, is obtained in crystalline form; m.p. 185X; FAB-MS: 
(M+H)+ = 410; Rf = 0.15 (methylene chloride:methanol = 9:1). 

Example 110: 62 mg (0.2 mmol) of 6-(4-amino-phenyl-amino)-9-ethyl-2-(2-hydroxy-ethyl- 
amino)-9H-purine (prepared according to Example 108), 0.18 g (0.4 mmol) of (benzotriazol- 
1-yloxy)-tris-(dimethylamino)-phosphonium hexafluorophosphate (BOP), 54 mg (0.4 mmol) 
of 1-hydroxybenzotriazole (HOBT) and 68 pi of diisopropyiamine are stirred in 6 ml of 
dimethylacetamide at RT for 5 min and then treated with 63 mg (0.4 mmol) of 3-chloro- 
benzoic acid. After the reaction mixture has been stirred at RT for 30 min, it is diluted with 
ethyl acetate and washed with water. The crude product is purified by chromatography over 
silica gel (mobile phase: methylene chloride:methanol = 9:1). 6-(4-[3-Chloro-benzoyl-aminol- 
phenyl-amino)-9-ethyl-2-{2-hydroxy-ethyl-amino)-9H-purine is obtained; FAB-MS: (M+H)+ = 
452; Rf = 0.45 (methylene chloride:methanol = 9:1). 

Example 111: The following compounds are obtained analogously to the processes 
described in this text 

a1) 2-(c/s-2-Amino-cyclohexyl-amino)-9-ethyl-6-(3-trifluoromethyl-phenylamino)-9H-purine 
a2) 9-Ethyl-2-[(R)-1-hydroxy-but-2-yl-aminol-6-(3-trifluoromethyl-phenyl-amino)-9H-purine 
a3) 9-Ethyl-2-(frans-4-hydroxy-cydohexyl-amino)-6-(3-trifluoromethyl-phenyl-amino)-9H- 
purine 
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a4) 2-(<na/i&4-AminoK:ydohexyi-amino)-9*ethyl-6-(3-tn^ 
purine 

a5) 2-(2-Amlno-eftyl-amino)-9-ethyl-6-(3-tri^^ 

a6) 2'^a9^Amin(>-cydohexyl-ami^ 

b1 ) 2-^ds-2-Amino<ydohexyi-amtno)-6-(4-fl^ 

b2) 6-(44TtiortH)henyl^mo)-9-ethyl-2^(R)-^ 

b3) 6-(4-Ruoro-phenyl-amlno)-9^thyl-2-(l^^ 
purine 

b4) 2Ktrans^Amin(>-cydohexyi^mino)-6K4*fluoro^ 

b5) 2-(2-Amino-emyl-amino)^4-fluoroi)henylamino)-9^thyl 

b6) 2-Kc«s-4-AminoK7dohexyl-amino)-6-<4-fluoroi)henyl-^ 

c1) 2-(ds-2-AminoK:ydohe)cyl-amino)-9-ethyl-6-(4-trifluorom 

c2) 9-Ethyf-2-I(R)-14iydroxy4>ut~2-yl-aminoH*(4-trifluoromethy^^ 

c3) ^Ethy1-2-(frans-44iydroxyH:ydohexyl-amln^^ 
purine 

c4) 2-(rrans-4-AminoH:ydohexyl-amlno)-9-ethyl-6-{4-trifluorom 
purine 

c5) 2-(2-Aminc>-ethyl-amino)-9-ethyl-6-(4-trifluoromethyl-phenyte 

c6) 2-(d9^Amino-cydohexyl-amlno)-9-emyl-6K4-trifluorome^^^^ 

d1 ) 2-^cis-2-Am!no-cydohexyl-amino)-6-(3-fluoroi)henylami 

d2) 6K3-Ruoroi3henyl-amino)-9-ethyl-24(R)-14iydroxy4)Ut^^^ 

d3) 6-(3-Huoroi)henyl-amino)-9-emyl-2-^/rans-44)ydro^ 

d4) 2-(frans-4-Amino-cydohexyl-amino)-6-(3^^ 

d5) 2-(2-Amlno^thyl-amino)-6-(3-fluoroi)henylamino)-9-e^^ 

d6) 2-^ds^Amlno-cydohe)cyl-amino)-6-(3-fluo 

el ) 2-(cfe-2-AminoKydohexyl-amino)-9-ethyl-6-(3-methox^^^ 

e2) 9-Ethyl-2-t(R).1-hydroxy-but-2"^-amino]^(3-methoxy^^ 

e3) 9-Emyl-2-(frafis-4-hydroxy-cydohexyl-amino)-6^{3-rn 

e4) 2-(tesws-4-Amino-cydohexyl-amlno)-^ 

e5) 2K2-Amin<>-emyl-aminoy-9-ethyl-6-(3HrnethO)cy-phenylam 

e6) 2-(d&4-Amlno-cydohexyl-amino)-9-emyl-6-(3-^ 

f 1 ) 2-(ds-2-AmlnoKydohexyl-anr)ino)-6-(3-cyano-phenylam 

f2) 6-(3-Cyano-phenyl-amino)-9-e%l-2-[(R)-1-hydroxy-but-2-yl-amino]-9H^^ 
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f3) 6-(3<;yanoi>henyi-amino)*9^thyl-2-(ta^ 

f4) 2-((rans4-Amino-^dohexyl-amino)-6-(3*cyano-phenyi^ 

fS) 2-^2-Amino-6tiiyl-amino)-&K3-€yano-^ 

f6) 2-<c&4-Amm(H:ydohe3(yl-amino)*6-(3-cyano 

g1 ) 2-<cxs-2-AminoH:ydohexyl-amino)-6-(4-amtrK^ 

g2) 6-(4-Aminoi)henyl-amino)-9-ethyl-2-[(R)-1 4iydrDxy-but-2*yi-amirio]-9ffpurine 
g3) 6-(4-Am^rlO-phenyl-amino)-9-ethy^-^<^to 
g4) 2-(lraris4*Amino<:yck>hexyi-aminoH^ 
g5) 2-(2-Amin€>-ethyl-amino>-6-(4-amtno-pher!^ 

g6) 2-(d&4-Amfno-€ydohexyl-amino)'6-(4-amino-phenyi-amino)-9-ethyl-9ff-pu 
hi ) 2-(c/5-2-AmtfK>-cydohexyi-amino)-6-(4-chloro-3*^^ 
SHpurine 

h2) 6-(4-Chloro-3-trifluoromethyl-phenyl-amino)-9-ethyl-2-[(R)-1^^ 
Shhpume 

h3) 6-(4'Chloro-3-trifluoromethyli>henyl-amino)-9-ethyl-2-(fran5-44iyd^ 
no)-9H-purine 

h4) 2-(ftcins-4-Amino-cydohexyl-amino)-6-{4-chloro-34rifluoromethyl^ 
ethyI-9H-purine 

h5) 2-(2-Amino-ethyl-amino)-6-(4-diloro-3-trifluoromethyli3henylamino^^ 
h6) 2-^as4-AminoH;ydohexyl*amino)-6-(4-chloro-3-trifiuorome%^ 
9H-purine 

11) 2-(as-2-Amino-cydohexyl-amino)-9-ethyl-6-(3,5-dHtrifluoromethyl*phenyl^ 
purine 

12) 9-Ethyl-2-[(R}-1^nydroxy-but-2-yl-amino]-6-(3.5<li-trifluoromethy^ 
purine 

13) 9-Ethyl-2-(f/ans-44iydroxy-cydohexyl-amino)-6-{3.5-di-trifluoromeft 
9H-purine 

14) 2-(f/ans-4-Amino<:ydohexyl-amino)-9'«thyl-6-(3,5Kii4rifluorome^^ 
9H- purine 

15) 2-(2*Amino-ethy>-amino)-9-ethyl-6-(3,5Kii-trifluoromethyli^ 

16) 2-^ds-4*AminoH:ydohexyl^amino)-9*ethyl-6-(3,5Kli4^ 
purine 
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k) 9-Ethyl-242-(2-hydroxyethyl4iexahydfopyriciazino)-6-<3-ch^ 
purine 

i) 9-Ethyl-2-[2-(2K:yano6thyMiexahydropyrk)azino)-6-(^^ 
m) 2-[2-(3-Aminopropyl4iexahydropyrida2iiK))-6-(3-chlor<>i)henyl-^^ 
purine 

n) 9-Ethyl-2-{(R)-1 -amino4>ut-2-yi-amino]-6-{3-chloroi3henyl-^ 
o) 6-(3-Chloroi>henyl*amtno}-9-ethyl-2-{2-guankJtno-eth^ 
p) 6-(3-C3ilor(H}henyJ-^inorS-eaiy{-2-^iianidino-S 
q) 6-(3-Chloro-phenyl-amino)-9-ethyl-2-(ds-2-^uanW^^ 
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WHAT IS CLAIMED IS: 



1 . A 2-amino-6-aniiino-purine derivative of the formula I 




0) 



In which q is 1-5, 

Ri is halogen, lower alkyi, hydroxyl or lower alkanoyloxy; lower alkoxy which is 

unsubstituted or substituted by hydroxyl, lower alkoxy or cart)oxyl; a radk:al of the formula 

-0(-CHrCH2-0)rR6, in which t is 2-5 and Re is hydrogen or lower alkyi; carboxyt. lower 

alkoxycarbonyi, piperazin-1-yl-carbonyl or carbamoyl; N-loweralkyl-carbamoyl which is 

unsubstituted in the lower alkyI moiety or substituted by hydroxyl or amino; N.N-di-lower 

alkyl-cartmmoyi, cyano, nitro, amino, lower alkanoylamino, lower alkylamino, N,N-di-lower 

alkylamino, aminosulfonyl or trifluoromethyl, where, if more than one radical R is present in 

the molecule, these can be identica! or different from one another, 

R2 is hydrogen, carbamoyl or N-lower aikyl-carbamoyl. 

m and n are each 0 or 1. where m is 0 if n is 1 and m is 1 if n is 0, 

f\z is tower alkyl or phenyl which are unsubstituted or In each case substituted by hydroxyl. 

lower alkoxy. amino, lower alkylamino or N.N-di-lower alkylamino and 

a) R4 is hydrogen, amino, phenylamino, lower alkylamino. hydroxyl, phenoxy. lower alkoxy. 

acyl having 1-30 C atoms, a substituted aliphatic hydrocaribon radical having not more than 

29 C atoms, a carbocydic radical having not more than 29 C atoms or a heterocyclic radk:al 

having not more than 20 C atoms and not more than 9 heteroatoms and 

Rs is amino, phenylamino, lower alkylamino, hydroxyl, phenoxy, lower alkoxy. acyl having 

2-30 C atoms, a substituted aliphatic hydrocarbon radical having not more than 29 C atoms, 
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a carbocydic radical having not more than 29 C atoms or a heterocyclic radical having not 

more than 20 C atoms and not more than 9 heteroatoms, or 

b) R4 and Rg together are a substituted or unsubstituted alkylene or alkenylene radical 

having In each case not more than 15 C atoms, in which 1-3 C atoms can be replaced by 

oxygen, sulhjr or nitrogen, 

or a salt thereof. 

2. A compound of the formuia I according to claim 1, in which 
q is 1-5. 

R, is halogen, lower alkyl, hydroxyl or lower alkanoyloxy: lower alkoxy which is 
unsubstituted or substituted by hydroxyl. lower alkoxy or carboxyl: a radical of the fonnula 
-0(-CHrCH2-0)rR6. in which t is 2-5 and Rg is hydrogen or lower alkyl; carboxyl. lower 
alkoxycarfoonyl. piperazin-l-yl-carbonyl or carbamoyl; N-lower alkyl-carbamoyi which is 
unsubstituted in the lower alkyl moiety or substituted by hydroxyl or amino; N.N-di-lower 
alkyl-carbamoyl. cyano. nitro. amino, lower alkanoylamino. lower alkylamino. N.N-di-lower 
alkylamino. aminosulfonyl or trifluoromethyl. where. If more than one radical R is present In 
the molecule, these can be klentical or different from one another. 
R2 is hydrogen, carbamoyl or N-tower all^l-caibamoyl, 
mandnareeachOor 1. where mis 0 if nisi andmisi ifnIsO. 
Ra is tower alkyl or phenyl which are unsubstituted or in each case substituted by hydroxyl, 
lower alkoxy. amino, lower alkylamino or N.IM-di-k}wer alkylamino and 
a) R, Is hydrogen, amino, phenylamino. kiwer alkylamino. hydroxyl. phenoxy or lower 
alkoxy; an acyl radical of the part fonnula 2-C{=W)-, in whtoh W is oxygen, sulfur or imino 
and Z is hydrogen, hydrocarbyl R». hydrocarbyxloxy R^-O- or an amino group of the formula 
R7{Ra)N-. in which R» in each case is C,-C4alkyl, hydroxy-CrC„alkyl. cyano-C,-C4alkyl. 
carboxy-C,-C4alkyl. C,-C4alkoxycarbonyl-C,-C,alkyl, CrCralkenyl or phenyl and R7 and Re 
independently of one another are each hydrogen. k>wer alkyl, a-amino^ower alkyl. lower 
alkylsulfonyl or phenyl; 

an aliphatk: hydrocarbon radical having not more than 29 C atoms, which is substituted by 
halogen, amino, lower alkylamino. a»^lno-tower alkylamino, lower alkanoylamino, 
benzoylamino. hydroxylamino. hydroxylimino, lower alkoxy-amlno, phenytoxyamino, amino- 
cydohexyl-amino-, amino-phenyl-amino-. carbamoyl-amino. (IM-lower alkyl-carbamoyl)- 
amino. (N-Ia>-amino^ower alkylJ-cart)amoyl)-amino. (N-phenyl-carbamoyl)-amino. thio. lower 
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alkylthio, thiocarbamoyt, thioureido, N-lower alkyl-thioureido, N-phenyt-thioureido. guanidino, 
mower alkykguanidino. carboxyl, lower alkoxycarbonyl, phenyioxycartxinyl, benzyloxycar- 
bonyl, hydroxylaminocarbonyl, carbamoyl, amidino, cyano, hydroxyl. lower alkoxy. phenyl* 
oxy, aminocarbonyl-oxy. oxo. aminosuifonyl, lower alkytsuNonyl-amino, glycylamfno, alanyl- 
amino, phenylalanylamino, prolylamino, valyiamino, leucylamlno, ispleucylamino» seryl- 
amino. threonylamino, cysteinyiamino, methionylamtno, tyrosylamino« tryptophanyfamino, 
arginyiamino, histidylamino, lysylamino. glutamylamino, glutaminylamino, asparagylamino, 
asparaginyianiino or phenylgiycyiamino; 

benzyl, 2-phenyl-ethyl, S-aminomethyl-benzyl, (1-hydroxy-cydohex-1-ylHnethyl, (2-amino- 
3,5,5-trimethyl-cyclopentyl)-melhyl. 1-[N-{1 -carboxy-2i3henyl-€thyl)-carbamoylh2-carba- 
moyl-eth-1-yl, 1-carbamoyl-l-phenyl-methyl, 1-carbamoyl-2-(4-hydroxy-phenyl)-eth-1-yl, 

1- carbamoyl-2-phenyl-eth-1-yl, 2-amino-1,2-diphenyl-eth-1-yl, 2-benzyloxycarbonyM-carba- 
moyl-eth-1-yl, 3-benzyloxycarbonyl-l-carbamoyi-prop-l-yl, 1-adamantyi-2-amino-prop-1-yl, 

1 -adamantyl-l -amino-prop-2-yl, 

(2-furylHnethyl, (2-tetrahydrofuiyl)-methyl, 2-pyrid-2-yl-ethyl, 2-piperidino-ethyl, 

2- (morpholin-4.yl)-ethyl, 2-(3-fndolylHthyl, 2-(4-imlda2olyl)-ethyl, 1-carbamoyl-2-(P-indolyl)- 
eth-1-yl. 1-carbamoyl-2-imldazol-4-yl-eth-1-yl. 1-carbamoyl-2-lndol-3-yl-eth-1-yl. 3-amino- 
methyl-oxetan-3-yi-methyl, 1*(acetoxyHmino)*1 -(4-amino-2-oxa-1 ,3-diazol-5-yl)-methyi, 
2-amlno-cyclohex-1-yl, S-amino-cydohex-l-yl, 2-aminomethyl-3.3,54rimethyl-cydopenM-yl, 
3*amlno*adamantan-1-yl, 2-carbamoyl-bicydo[2JZ.1]hept-5-en-3-yl, 2-carbamoyi-cydohex- 
1-yl, 9-amino*spiro[4.4]non*1-yl, 

5-amino-2-oxa-1.3-diazoM-yl, 4-amlno-thlen-3-yl, 3-carbamoyl-5-(3-[2.4-dldiloro-phenylI- 
1-oxo-prop-2-en-1-yl)-1^-thiazol-4-yl, 3-carbamoyl-5-(344-trifliJK)ro-phenyq-1-oxo-prop-2-en- 
1*yl)-1.24hiazoi-4-yl, 4-amino-2-(4-carboxy4>utylHetrahydrothiophen-3-^ 3-amino-2-{4- 
carboxy43utylHetrahydrothiophen-4-yl, (1 A5}oxadia2olot3,4-bI(6-amlno-pyrazin-5-yl), 2,5'- 
diacetyl-3-amlno-thleno[2,3-b]thlophen-4'-yl or 3-amlno-2,5'-diplvaloyl-thleno[2,3-blthlophen- 
4 -yl, and 

Rs. independently of R4, is as defined above for R4, with the exception of hydrogen, or 
b) R4 and R5 together are 1,2-ethylene, propane-1,3-diyl, butane-1 ,4-diyl, pentane-1,5-diyl, 
3'(3-amino-propionyi)-3-aza-pentane-1 ,5-dlyl, 1 -aminomethyl-butane-1 ,4-diyl, 1 -hydroxy- 
methyl-butane-1.4-diyl, 3-(2-amino-ethyI)i3entane-1,5-diyl, 3-aza-pentane-1 ,5-diyl or 3-(2- 
amino-ethyl)-3-aza-pentane-1 ,5-diyl, 
or a salt thereof. 
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3. A compound of the formula I according to daim 1 or 2. in whicfj 
q is 1-3 and 

R4 is hydrogen, 

or a salt thereof. 

4. A compound of the fonnula I according to dalm 1, in which 

Rt is chlorine which is in the 3 position. 

Rt is hydrogen. 

misOand 

nisi. 

Rs is elhyl and 

a) R4 is hydrogen and 

Rs is amino, phenylamino. lower aikylamino. hydroxyl. phenoxy. lower alkoxy; an acyl 
radical of the part formula Z-C(=:W)-. in wNch W is oxygen, sulfur or imino and Z is 
hydrogen, hydrocarbyl R», hydrocartjyioxy R«0- or an amino group of the fonnula R7(Rb)N.. 
in which R» in each case is C,-C4alkyl. hydroxylQrC,4aIkyl. cyano-C,-C4aikyl. carboxy-C,- 
C4alkyl. C,-C4all<oxycarbonyl-C,.C4alkyl. CrC^kenyl or phenyl and R, and Rb 
independently of one another are each hydrogen, lower alkyl. o>-amino-lower alkyl. lower 
alkylsuifonyl or phenyl; 

2-cart)amoyl-1-carboxy-eth-l-y|. 3-amino-2-hydroxy-prop-1-yl. S^ino^irop-l-yl. 3-amino- 
2.2-dimethyl-prop-l-yl. 3-amino-2-oxo^rop.1-yl. 3-amino-1-carboxy-piDp-1-yl, 3-amino-3- 
carboxy-prop-1-yl, 1.1-dicart>amoyl-methyl. 2-cait)amoyl-eth-1-yl, 3-amino-1.3Kli-hydroxyl- 
iminoi>rop-1-yl, 2-carbamoyi-1-hydroxyiimino-eth-1-yl. 1-hydroxylimino-2-thiocart3amoyl-eth- 

1- yl, 3-amino^-hydroxylimino-l-thio-prop-i-y|, 3-amino-pent-1-yl. 1-aminoi)ent-3-yl. 

1 -amidino-1 -carbamoyl-methyl. 4-amino-1 .1 .1 .3.5.5.5-heptafluoro-pent-2-yl. 3-amlno-1 ,3- 
dicarboxy-prop-l-yl. 2-carl)amoyl-l-elhoxycartjonyMth-1-yl. 2-amino-1.2-dithio-eth-1.y1. 

2- amino-1,2-dioxo-eth-1-yl, 2-amino-2-methyl-prop-1-yl. 1-amino-2-methyl-prop-2-yl, 
2-aminoi)rop-1-y|. 1-amino-prop.2-yl. 2-amlno-eth-1-yl. 2-amino-2-caft)oxy.eth-l.yl. 
2-amino-1-cart)oxy-eth-1-yl, caibamoyl-methyl, 1-cart)amoyl-3-methyl-but-1.yl. 2.amino-1,2- 
dicart)oxy-eth-1-y|, l-carbamoyl-a-methylthio-prop-l-yl. 1-cart)amoyl-2-methyi-prop-1-yl. 
1-carbamoyl-eth-l-yl, 1-carbamcyf-1-cyano-methyl. l-carbamoyl-3-carboxy-3-fiuoro-prop- 
1-yl. 1-carbamoyi-2-cart)oxy-eth-1-yl. 2-amino-4-cart)oxy-but-1-yl, 1-amino-4-cart)oxy-but-2- 
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yl. 1-carbamoyM-guanidino-but-1-yl, 1-carbamoyl-5-amino-pent-1-yl, 1-carbamoyl-2- 
tiydroxy-prop-1-yl, l-carbamoyl-2-methyi-but-l-yl. 1-carbamoyl-24iydrx>xy-eth-1-yl. 1.3- 
dicarbamoyli)rop-1-yl, 2-amino-but-1-yl, 1-amino-but-2-yI, 1-carbamoyl-pent-l-yl, 

1- carbamoyl-but-1-yl; benzyl. 2-phenyi-ethyl. 3-aminomethyi-benzyl. (l-hydroxy-cydohex-l- 
ylHnethyl, (2-amino-3.5.5-trimethyl-cyclopentyl)-methyl, 1-(N-(1-carboxy-2-phenyl-ethyl)- 
carbamoylh2-carbarnoyl-eth-1-yl, l-carbamoyhl-phenyl-methyl, 1-carbamoyl-2*(4-hydroxy- 
pheiiyl)-eth-1-yl, 1-carbamoyl-2-phenyi-eth-1-yl. 2-amino-1,2-diphenyl-eth-1-yl, 

2- benzyioxycarbonyi-1 -carbamoyi-eth-1 -yl. 3-benzyloxycart)onyl-1 -cartmmoyl-prop-1 -yl, 
1 -adamantyl-2-amino-prop-1 -yl. 1 -adamantyl'1 *amino-prop-2-yl , 

(2-furyl)-fnethyl, (2-tetirahydfofuryl)-methyl. 2-pyrid-2-yl-ethyl. 2-piperidino-ethyl. 2-(morpho- 
lin-4-yl)-ethyl, 2-(3Hndolyl)-ethyl, 2-(4-imidazolyl)-ethyl, l-carbamoyl-2-{P-mdolyl)-eth-1-yl, 

1- carbamoyl-2-lmida2ol-4-yl-€th-1-yl, 1-carbamoyl-2Hndol-3-yl-eth-1-yl, 3-aminomethyl- 
oxetan-3-yl-methyl, 1 -(acetoxy-imino)-1 -{4-amino-2-oxa-1 ,3-diazol-5-yl)-fnethyt, 

2- aminocyclohex-1-yl, 3-amino-cyclohex-1-yl, 2-aminomethyl-3,3,5-trimethyl-cyclopenM-yl. 

3- amino-adamantan-1-yl. 2-carbamoyl-bicyclo[2.2.1]hept-5-en-3-yl, 2-carbamoyl-cyclohex-1- 
yl, 9-amino-spiro-[4.4]non-l-yl, 

5-amino-2-oxa-1.3-diazol-4-yl. 4-amin6-thien-3-yl. 3-carbamoyl-5-(3-[2,4-dichloro-phGnyl]- 
1 -oxoi)rop-2-eiv1-yl)-1 .2-thiazol-4-yl. 3-rart)amoyl-5-(3-[4-trifluoro-phenyi}'1-oxo-prop-2-en- 
l-ylH ,2-tliiazol-4-yl, 4-amino-2-(4-carboxy-butylHetrahydrothiophen*3-yl. 3-amtno-2-(4- 
carboxy-butylHetrahydrothiophen-4-yl, [1.2.5]oxadtazolo[3.4-b](6-amlno-pyrazin-5-yl). 2.5'- 
diacetyl-3-amino-thieno[2.3-b]thiophen-4'*yl or 3-amino-2,5'-dipivaloyl-thieno[2,3-b]thiophen- 
4*.yl, or 

b) R4 and Rs together are 1 ,2-ethylene. propane-1 .3-diyi, butane-1 ,4Kliyl, pentane-1 .5-diyl, 
3-(3-amino-propionyl)^3-aza-pentane-1.5-diyl, 1-amlnomethyl-butane-1,4-diyl. 1-hydroxy- 
methyl-butane-1.4-diyl, 3-(2-amino-ethyl)-pentane-1,5<riyi, 3-aza-pentane-1 .5-diyl or3-(2- 
amino-ethyi)-3-aza-pentane-1 ,5-diyi, 
or a salt thereof. 

5. A compound of the fomiula I aooording to claim 1 . in which 
q is 1-3, 

Ri is halogen, lower alkyi, lower alkoxy. cyano, nitre, amino, trifluoroacetyl-amino or ben- 
zyloxycart3onylamino; benzoylamino which is unsubstituted or substituted in the phenyl 
moiety by chlorine; N-lower alkyl-carbamoyi, which is unsubstituted in the lower alkyI moiety 
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or substituted by hydroxyl; or trifluoromethyl. where. If more than one radical R is present in 
the molecule, these can be identical or different from one another, 
Rz is hydrogen, 

mandnareeachOorl.wheremisOifnisI andmisi IfnisO. 
Ra Is lower alkyi which is unsubstituted or substituted by hydroxyl and 

a) R4 is hydrogen, lower alkyI or hydroxy-lower alkyI and 

R5 is cydohexyi, lower alkyl^qrdohexyl. hydroxy-cydohexyl. amino-cydohexyl, amino- 
phenyl, hydroxymethyi-cydopeniyl. adamantyl or amino; or lower alkyI which is substituted 
by amino, lower alkanoylamino. lower alkylamlno. «»-ami^o^ower alkylamino. hydroxyl. lower 
alkoxy, phenyl, am^no^>henyl. aminomethyl-phenyl. 2-furyl. 2-tetrahydiofuryl. 2-pyridyl. 
piperidlno. morpholiiM.y|. Ssndolyl. mercapto. 1-hydroxy-^ohex-l-yl. cyano, carbamoyl 
orby4-imidazolyi:or 

b) ru and R5 together are an alkylene or alkenylene radical whteh has hot more than 10 C 
atoms in the alkylene or alkenylene moiety and is unsubstituted or substituted by cyano 
hydroxyl. cydohexylaminocarbonyl. tolylamlnocarbonyl, 1-hydfoxy-Hmethoxyphenylamino)- 
methyl. k)wer alkylamlno-carbonyl. lower alkylamino^htocarbonyl. carbamoyl, lower alka- 
noylamino or amino, and In which 1 C atom can be replaced by nitrogen, or a radfcal of the 
fonmula 




in which the two temninal bonds of the alkylene chain are free valencies, 
or a phamiaceutically acceptable salt thereof. 

6. A compound of tfie fomnula I according to daim 1 , in which 
q is 1-3, 

Ri Is halogen, lower alkyI or lower alkoxy: N-lower alkyl-carbamoyi whfch is substituted in 
the k>wer alkyI moiety by hydroxyl; or trifluoromettiyl. where, if more ttnn one radical R is 
present in the molecule, these can be Mentical or different from one anottier. 
R2 is hydrogen. 

mandnareeachOorl.wheremisOifnisI andmisi if nisO. 
R3 is lower alkyi which is unsubstituted or substituted by hydroxyl and 
a) R4 is hydrogen or hydroxy-lower alkyI and 
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Rs is 2-amino-cyclohexyl; or lower alkyi which is substituted by amino, lower alkylamino, 
a>-amino-lower all(ylamino, hyclroxyl, lower all<oxy, phenyl. 3-aminomethyl-phenyl, 2-fufyl. 
2-tetrahycirofuryl. 2-pyridyl, piperidino, morpholin-4-yl, 3-indolyl, mercapto, 1 -hydroxy- 
cydohex-l-yl or by 4-imidazo!yl; or 

b) R4 and R5 together are an all^ene radical which has not more than 10 C atoms and is 
unsubstituted or substituted by hydroxy! or amino, and in which 1 C atom can be replaced 
by nitrogen, 

or a piiamiaceutically acceptable salt thereof. 

7. A compound of the formula I according to daim 1 mentioned in the Examples or a 
pharmaceutically acceptable salt thereof. 

8. A compound of the formula I according to any one of daims 1-7 or a phannaceutically 
acceptable salt of such a compound for use in a method for therapeutic treatment of the 
human or animal body. 

9. A pharmaceuttcal composition comprising a compound of the formula I according to any 
one of daims 1-7 or a pharmaceutically acceptable salt of such a compound together with a 
pharmaceutical carrier. 

10. A phanmaceutical composifion for treatment of tumours in warm-blooded animals, 
induding humans, comprising an antitumourally effective dose of a compound of the 
formula I according to any one of daims 1-7 or a pharmaceutically acceptable salt of such a 
compound together with a phamnaceutical carrier. 

1 1 . The use of a compound of the formula I according to any one of daims 1-7 or of a 
pharmaceutically acceptable salt of such a compound for the preparation of a 
pharmaceutical composition for use for chemotherapy of tumours. 

12. The use of a compound of the formula I according to any one of daims 1-7 or of a 
pharmaceutically acceptable salt of such a compound for chemotherapy of tumours. 

13. A method for treatment of wami-blooded animals, including humans, in which an 
antitumourally effective dose of a compound of the formula I according to any one of claims 



wo 97/16452 



PCT/EP96/04573 



-90- 



1-7 or of a pharmaceutically acceptable salt of such a compound Is administered to such 
wami-blooded animal suffering from a tumour disease. 

14. A process for the preparation of a 2-amino-6-anilinoi)urlne derivative of the fomiula I 



in which q is 1-5, 

Ri is halogen, lower alkyl. hydroxyl or lower aPtanoyloxy; lower alkoxy which is 

unsubstituted or substituted by hydroxyl. lower alkoxy or carboxyi; a radical of the fomiula 

-0(-CH2-CHrO)rR6. in which t is 2-5 and Re is hydrogen or lower alkyl; carboxyi. lower 

alkoxycarbonyl. piperazin-1-yl-carbonyl or carbamoyl; N-lower alkyl-carbamoyi which is 

unsubstituted In the kiwer alkyl moiety or substituted by hydroxyl or amino; N.NKlHower 

alkyl-carbamoyl. cyano. nitio. amino, tower aikanoylamino. kmer alkylamino. N.N-di-lower 

alkylamlno. aminosulfbnyl or tiifluoromethyl, where, if several radicals R are present in the 

molecule, these can be identical or different, 

R2 Is hydrogen, carbamoyl or N-lower alkyl-carbamoyl, 

m and n are each Don. where misOlfnislandmlsl IfnIsO, 

R3 is lower alkyl or phenyl which are unsubstituted or in each case substituted by hydroxyl. 

lower alkoxy. amino, lower alkylamino or N.N-di-lower alkylamino and 

a) R4 is hydrogen, amino, phenylamino, lower alkylamino, hydroxyl, phenoxy. lower alkoxy. 

acyl having 1-30 C atoms, a substituted aliphatk: hydrocarbon radical having not more than 

29 C atoms, a carbocydic radical having not more than 29 C atoms or a heterocyclic radical 

having not more than 20 C atoms and not more than 9 heteroatoms and 
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Rs is amino, phenylamino» lower all^amino, hydroxyl, phenoxy, lower alkoxy, acyl having 

2-30 C atoms, a substituted aliphatic hydrocartK>n radical having not more than 29 C atoms, 

a carixxydic radical having not more than 29 C atoms or a heterocyclic radical having not 

more than 20 C atoms and not more than 9 heteroatoms, or 

b) R4 and Rs together are a substituted or unsubstituted alkyiene or allcenylene radical 

having in each case not more than 15 C atoms, in which 1*3 C atoms can be replaced by 

oxygen, sulfur or nitrogen, 

or a salt thereof, whidi comprises 

a) reacting a compound of the fomnula II 



in which Y is a suitable leaving group and the other substituents and symbols are as 
defined above for compounds of the fomnula I, free functional groups present therein, if 
necessary, being protected by easily detachable protective groups, with an amine of the 
fonnuia III 



in which the substituents are as defined above for compounds of the formula I, free 
functional groups present therein, if necessary, being protected by easily detachable 
protective groups or, in accordance with the prindple of latent functionality, being in a fomn 
which can be converted into the functional groups, and detaching the protective groups 




(R3)« 




H 



(III) 
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present and, if necessary, converting functional groups into the final form according to 
formula I, or 



b) reacting a compound of tlie fomiula V 




(V) 



in which the suljstituents and symlwls are as defined above for compounds of the fonnula I. 
free functionai groups present therein, if necessary, being protected by easily detachable 
protective groups, 
with a compound of the fonnula VI 

Ra-Y (VI) 
in which Y is a suitable leaving group and 

Ra is as defined above for compounds of the fonnula I. free functional groups present in R3. 
if necessary, being protected by easily detachable protective groups, and detaching the 
protective groups present, 

and, after carrying out process a) or b). if necessary for the preparation of a salt, converting 
a resulting free compound of the fomiula I into a salt or. If necessary for the preparation of a 
free compound, converting a resulting salt of a compound of the formula I Into the free 
compound. 



15. A compound of the fonnula II 
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(") 



(R3)n 



in which Y is a suitable leaving group and the other substituents and symbols are as 
defined in daim 1 for compounds of the formula I, it being possible for free funcUonai 
groups present therein to be protected by easily detachable protective groups, 
or a salt thereof. 

1 6. A compound of the formula V 




R4 (H)„ 

in which the substituents and symbols are as defined in claim 1 for compounds of the 
formula I, it being possible for free functional groups present therein to be protected by 
easily detachable protective groups. 
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